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(57) Abstract: A receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence; a gene DNA 
encoding the same; and model animals useful in studying immune responses of immunocytes to bacterial infectious diseases. A 
DNA encoding a receptor protein specifically recognizing a bacterial DNA having an unmethylated CpG sequence is screened by 
the BLAST search method. Next, a number of EST clones highly analogous to various TLRs are screened. By using these clones 
as probes, a full-length cDNA is isolated from a mouse macrophage cDNA library. After analysing the base sequence of the cDNA 
and confirming that it is TLR9 having conserved domains such as LRR and TIR domains, a knockout mouse is constructed. Thus it 
is confirmed that TLR9 is a receptor protein of an oligonucleotide containing the unmethylated CpG sequence of a bacterial DNA. 
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m m m 

5 

2M^;WkC p Gffi^J§ftl>lffliDNA^#MWtil 

10 fSgf 

h — ;P (To 1 1) jUS^te, ^7^a ^7 A x <D JEE 3tS ^ © W USE W 

<£>$i^; (Cell 52, 269-279, 1988, Annu. Rev. Cell Dev. Biol. 12, 393-416, 
1996), 2ifcJ&fc\Z$>V]r%>$iM 1 Bi&ft&J&&lZ!&&-e$>2> HkHfiMZtl 
TV^§ (Cell 86, 973-983, 1996) . ^5To 1 lte> flfl Jfe ftSS Jftfc: n 

15 -f v , > , Jiyf 1 Jlf-b (LRR) ^ft^IIillSffttSD, £ 
© fffl J}& K I*] fl J^te , tiff¥LiK >^-P<^>- 1 ( I L - 1 R) 

©SWISS* F*3flStt£fflHttrt*IftV> £ tfcoT (Nature 351, 

355-356, 1991, Annu. Rev. Cell Dev. Biol. 12, 393-416, 1996, J. Leukoc. 
Biol. 63, 650-657, 1998) . 

20 ifi^. Toll (T L R) b.W \ttl%> T o 1 1 ©P|t ?L^O^ 

D ^ ^ |Wj ^ S tl , TLR 2tTLR4S^iffitl?ll6^0775 <J 
-^i^^flTl^ (Nature 388, 394-397, 1997, Proc. Natl. Acad. Sci. 
USA 95, 588-593, 1998, Blood 91, 4020-4027, 1998, Gene 231, 59-65, 
1999) c :OTLR775'J-tt, ± IB I L - 1 R t MM \Z 7 &y°$ — 

25 ^>/\^ST$5MyD8 8^^l, IL-lR|g^^t-€ (IRA 
K) ^'J^JV-hb, TRAF6£fifttfUL, Ta©NF-/cB*ffitt 
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it~t%> d t £> fix V5 3 (J. Exp. Med. 187, 2097-2101, 1998, Mol. 
Cell 2, 253-258, 1998, Immunity 11, 115-122, 1999) . nf¥LSS{C 

& a t l r 7 7 s u - ofttjfct, IBM ©#s« ?g & mwtir?) n? — > 

(PRR : pattern recognition receptor) tit, ^fe^S^fe 
5 &Sf&f$fcll^oT^£<h&^;>LStlT^£ (Cell 91, 295-298, 1997) o 
iKPRRiaDii^nSillf^^^f/^-^ (PAMP : 
pathogen-associated molecular pattern) (D-^~D\~&s if t7 A f9i Hf © ^J- 
JKO^^^Tafe^ U ##*f (LPS) T&oT (Cell 91, 295-298, 1997) > 

P S#1f£ilffl]l&§Jlffl»UT!f£*HIJf&K:TNF a, I L - lltf 

10 I L - 6 3£ © If h#-f><£^££ii-£d t (Adv. Immunol. 

28, 293-450, 1979> Annu. Rev. Immunol. 13, 437-457, 1995) 4> > LP 
S fg^i? >A°^3t (LBP : LPS-binding protein) iZ «k D It SI & tlfc L 
P S^IIilliOCD 1 4 51 it & 2 tl £ £ <h # ft! <S n T V> § 
(Science 249, 1431-1433, 1990, Annu. Rev. Immunol. 13, 437-457, 

15 1995)o # & 9! # £> fet , T L R 4 <D / y 9 TV V ^ V X £f£$g L> TL 
R47^7^7 h »7^^±IB^7 ABfttl&9^JR©^^^7?2fe§ L P S 
t^M'lt^^ilt (J. Immunol. 162, 3749-3752, 1999 ) TL 
R 2 7 y*?7V h7f)X^ffIl> TL R 2 / y#TV h*?0 X<D-? 2 

20 >i:tt§KStt^lSTt§^t (Immunity, 11, 443-451, 1999 ) & 
ffi^-, 1IDNA (/^f'J7ft*DNA) ^#^fJHkC p Gfi^J 

t (Trends Microbiol. 4, 73-76, 1996, Trends Microbiol. 6, 496-500, 
25 1998)^> I L - 1 FNrOtEill:Si$tl?)TAJW^-li 
m(T h 1 ) £1 & 5lE Jfc 4£ & $ll Sfc t* § C <h (EMBO J. 18, 6973-6982, 1999, 
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J. Immunol. 161, 3042-3049, 1998, Proc. Natl. Acad. Sci. USA 96, 
9305-9310, 1999)^ B > C p Gffi^J^ 'J ^ Wtf F tt, 

LT©fffl Plfg'tt^if ftTV^§(Adv. Immunol. 73, 329-368, 1999, 
5 Curr. Opin. Immunol. 12, 35-43, 2000, Immunity 11, 123-129, 1999), 

±BB©«fc 5 fc, ^^;Mt£ftT^fo^ C p Gtf-7£^ft5/^ 
10 f'J7i*DNAfiMlI&#tllittftl, T h 1 <DB^&nm~t 



em MT 



A/-* % C V-> JJ J K > /K ^ 1D ^ W V >it/!jf C U v_ v-'/cKv-'o ^ro h yj v/ --' FPK Aos 

&tt§ilDNA$#ie5Hitt§T LR775 U — (D ^ >/t — g 
15 >/\^!T L R 9 ^n§3-Ft§DNA^>, 



18 flit fcHfcoTViSilL8t*W-5TLR7 75 U — f£, Sftttt 6 
20 -ZXD^yn— (TLR1-6) tfite^ Snt 35 Q (Nature 388, 394-397, 
1997, Proc. Natl. Acad. Sci. USA, 95, 588-593, 1998, Gene 231, 59-65, 
1999), TLR 7 Rtf T L R 8 ©DfTcfe 2 ~D CD ;* >A — GenBank 
^$nTV^§(S®#-^A F 2 4 0 4 6 7 ~SlXSA F 2 4 6 9 7 1 ). ^fc, 
T L R 9 (C-Q V^T fe^^S c D NAMV^UJS ft GenBank ft 
25 T^S(Sg##AF 2 4 5 7 0 4)*J, ^ <£>#itB (C ^ l> T teftl 6 ft T ^ 
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B»T5TLR7r5 U — CD ;* — > A° # « & 3 — F*TSD 

na^, b l a s t+j--^£ «fc d u — ->tfv, mizmfe-znx^ 

§#1TL R«hS^ffi^fe$ttS^< CD X>7> - ^^ (EST) 

c D N A ©iSIH^J & M$T Is . iI©T L R 7 7 5 'J-iCLRRR 
Z$T I Rigi^ft <Jf(Df*#^^^#^E-r§ T LR 9 T & £ d <h ^UllbfCo 
10 f ^T,"©TLR9;5/777h x"j7 X £f£®lL, T L R 9 £t|fflMD N 



Wtiit§f§#:^>/^S$3"Ht§DNA (W^^l) ^> # 



25 ft ;K ^ 1 f B CD D N A (ff3t3S3) m$< m 3 fHffe CD jtfg^ £ #tJ5&t~ 



m (D m ^ 



4 



WO 02/06482 



PCT/JPOl/04731 



n s cdsb^jcd— g^^te^^^-tr £ t ^mwit-r^m^m i tBitcDD 

10 NA (Bt3f<JS6) Ifj&JK 6 f B ffe (D it ^ £ *f T £ D N A h U 

Icodna (mikmD i-MT^o 

cd t 5. 71^^^, g^^u < « fa Jin $ n y 5 /m@3?>J^ £&<5 £ £ 

t^$ti§7$ /MW,mfrz>f£& ZL t &WW(t~T Z>mMm 8 IB ft CD;? > 

20 A°#K (St^<^ 1 1) ^, 1B|IJS^4 t^$n§75/tffi^Jt^^T, 



^b < f*#jn sn&T^ ;ti 



n a>t> & & r. £ ^ 

£ M T £ o 



tT^Sf aJ<^ 8 tBifccD^ >A^5f (M12) 



*fe2fs:^Wtt, 8 ~ 1 2 ©Vi-fn^fB«cCD^ >A^K£, V- 

(W^cJS 1 3) 8-12 CD^Ttl^fB^CD^ >A°^Ii# 
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IK t T 6 # t h» « (ft^l 7) #^^JPftCpGffi^J§tf§ 

1 8 fB«C0# t h»#J (H^lfi 19) 1=, «#S«J 

^^xts^u t&wwLtT&mMm i 7 ~ 1 9 (D^-fnfrmm. 

*H AS , if^JS 1~7 ©V»f n*>IB«©DNA*#At« £ <h£#i!c 

tt^^Mf;Kbc p GsaM^ftsiiD n a ctbtRM^ft 

fB*t©#M ^)VitC p G|g?tJ^tt§iIlDNA^#SKfc^it§f 
25 >lfhnT±S*b, T L R 9 • WffilT Z> ZL t &WWt 
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23) 1^, ^M^;HkCpGlS^$tt^lf DNAStSWfc^it 

KOT^f-X hX«T>^rfnx h©X^ U — n > ^ifr&Cfff ^<3S 2 4) 
L R 9 m&&fflfe • £ £ *F Kite p GSH^J^ 

te7 rf~X b (D7, Z U ~~>>f^& 2 5) # t 

15 ffcC p Gie^^tt§i»DNAiC^LTH^tt^tt5^>A^«© 

* * 58 m fa , bSsRjs 2 3 ~ 2 6 ©i^Tn^iBifceo^M^Mb c p g 
20 x h x r > ^ - x h©x^u-^> i^^^ (aotetis*^?^ 

hXteT >^ rf~ X h (fS^ 2 7) ^, ^;KfcC p G 

tt^-O— £ W $J f& # £ LTttt ^>E^m^#) (IIS2 8) M 
25 2 7 |Bm©T=f-X hX«T >^ rf-X h ^fi^tbT^ft 
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•5 IB IS D N A (Cf§f&T SS^fr^ >A'^IS:3 - Ft^DNA 

3g 3 WHifeODN A^tf Z. t tt^lP^^JHb C p GlB^^t" 

§ilDNA^#SWC Sift T § ? > A° ^ 5f £ 3 — Ft^DNA 

3 0) llit§o 



10 ^^i-Bllll BIT* §c 

^|©TL R 9 / y 9 7 V h ~? V X <D*9"*? >7 U y hft 

^B|<?)TL R 9 J y ZT^ V V X & UW&M^? V X 
^tt^CpG ODN, PGNXttLPS||£i§TNFa, IL- 
6Xtt I L 1 2 ©H^S^^^^^-riHTafe 5„ 
20 i6 0ft, ^^BJCOTLR 9 7 y & 7 V b ^ V X RUW^eM^ O XlZ 

£ C p G ODNXfJLPS ^*fci;Slffliaiim/S^©^^^^"r 

2^%0JOTL R 9 / y 9 7V b ~? V X & X 
& C p G ODNXItL P S gfigfc I L — 1 2 <D^£S©^JH 
25 £^T0T&§o 

8 011, *^K©TLR97y^7^ h ~? V X t^K^ M ~? V X \Z 
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&W-£CpG ODNX«LPSiifcct§CD4 0, CD80, CD 
8 6 RZSMHC y II © fS?iM © f§m $ 0 *C * 5 . 

19 0(1 *^B^OTL R 9 / y y 7 ^ h^^XR^til^^Xfc 
^ItSCpG ODNXSUPS ||ia§N F-kB © ft ft © & J& 

5 * ^ -rig t § o 

fg 1 O0fi, ;£^3J!©T LR9/7^7^ h^^X&^tST^X 
tC^(t§CpG ODNXtUPS M»(-J;§ J NK©?gt£te©$£J|l£ 

mi lilt *5li0TLR9 / y^T^hY^XRWii^^X 
10 &C&tt£CpG ODNXfiLPSISitiS I RAKCffiftftOi^ 



& 99 * MMT & fc a& © 3& © ^ffi 

* HJ3 3 #M ; Wfc C p Gffi^iJ^WT^IfflMD N A t lift 

U ^rt^'V? ^ 1/^-^ h* (ODN) ^©A^rUTta^t^DNA 

T & ft fcf <H © «fc o © T *> < > it'J'>7-3'J, ^I/^>i7' 

20 U r 7A> -fe^^T • ^)V±y ±>X, yU?7,j- — mmW, tf^U^"- 

/ % )V -J 7 • x vvy° v^ytsy • Zia-tzy^t'OA 

25 J&>#£#M 3^;WfcC p GSH^J ^tt^iiD N A 

w^ft LTH #M^;wbc p Gia^ij^^-rsifflSDN a 
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Wi:Iit§ui^Tt§3 7 >A^1^3-Ft§DNA4 5 , ^n^D 

;Mbc p GE^J^ft5llDNA^#M«ciit§ z. trf-v^z? 

20 f CS^t, WAKV^XS*0TLR9t:^^Tii7')7RAW2 6 
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HtSDNASiSCifetf 5. A>*5DNA*®#t5fc»©A-f 
y-Tif-^a >0^fr«h lift 4 2tT©/W^U^ 

5 i£—z/a>, WlXSSC, 0. lXCDSDSS^traffSfc«fc5 4 
2 tTOlfeMI^^tf^ 21 6 5 tTOA-f ^Wif-v 

a>, Rtf 0. 1XSSC, 0. 1 %0SD S ^tOIIItJ:?! 6 5°C 

if— > a >©X h U >yi>'>-i:||^#A§g*i Hit ±IBM 

— £|W|^<DXhU > y x > y - ^IST 5 u i ^ nJiT § o 

# 38 © Si ^ > /\° # K £ v^x, t h- <z> #M ^ ; Wb c p G@a 

— ^ ynznt. iTit *£5fe*n s nt^s ^ — # — ^ w^st*r?*n& 

F c fi^ HRP, GFP^fSftfrWCftfS^t^'rf, £fc*3§ 
93 fcl 35 S ^ 7 5=" lift My c^^\ Hi s^^\ FLAG 

Ni-NTAiHi s ^ ^* © flfntt £ flj ffl L fc #M 5^;Mb C p 

#M^;i/ft:c p Gffi^j$wr««iSfDNA*#sfi9fciB»*r«s§ 

25 #^>/\^I®t[tit, *^fJVfllCpGS5!ISft5ilDNAS1? 



1 1 



WO 02/06482 



PCT/JPOl/04731 



20 



25 



# 58 9! © #M ;Mt C p GS?J £ ft 5«D N A S^JISiUcBit 



5 fim.mmm&$i®--tt^ j fcm^mi z. t&*v 



10 >A^Hi; 



fc|§^-r Siri#:^, TLR9CD 



15 L<fihh^^) ti#^fJHbCpGE^J^tt5HDNA^# 

Wfc t§ It T % g # fl^ yn^nmv< sit: b — & ^ ty n? Jt, xteM 



tl3irL#:£ fefc /W:/U F-T^ (Nature 256, 495-497, 1975) > 

h'Jt-Tfe, khBil/\^7'J K — (Immunology Today 4, 72, 
1983) I^EBV-A-f F — (MONOCLONAL ANTIBODIES 

AND CANCER THERAPY, pp. 77-96, Alan R.Liss, Inc., 1985) E 'fa 



IffllDNA^ 



T L R 9 ^fjt^^T77Xfi*©TL R 9 \ZMVT% 
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JtfajrtmT L R 9 =E / 9 D — j-fririfete, £rtm T L R et/^U-t 

5 * L<li7|)XX{i75/ h © J!* ]& ft 7? m * T § utCi?), 

*fc-f>h^D^f:^^T}i, Kj #J IB JI& # ffl ^ T *g * T £ t fc£ 
DiSilt^Tf 5, -f > tf h D %k 7? A -f y U F — ^ %mmT & 7c 55 © 

PM I 1 6 4 0 X«MEM#©MJ3S**iSffi^^!l*^§ d i^Tf 5, 

^X^fr £># £> ftfcS3£#^ > A*# KT L R 9 ^ffl^TBALB/cY 

^x^&tsu, ^ssnrcY^xoiiiitY^xNs-iii (a 

tcc Tib- is) «fc t) «bi ia an $ ^ > ft&m^sfefe 

jRWfcfflVi 6n5*STf*n«2©«k5 ^ T t> «fc < , 77^7^ 
— # & trC # © S88 SI *fc (^ffl#ffFlg 4,946,778 #) S®fflt5HidiTf 

£7c, t Mfcta#&f85l$-tt§ifcg>fc:, h^>X> ? ^^y^T^X 
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4 

5 3; 7c _h f E £i m T L R 9 ^ / ^ n - ^-;Vtr[#:^ © FI 

7^*'J*X7 7^-t\ ^;i^^>^-1f\ /3-77 

io >/\°^st (gfp) womyt^yt? >/\°^k& 

5^i^lrt5c £fc&^#WIiJ^7J&;£ LTlt RIAg, EL IS 

Am. nyttfifofe. y^-zm, x^yhm, 

15 n^-^o^Sf^^td^f 5. 

WKHIftf >/\°^M^%|§i-§ n £ ^ T ^ £ If! 35 £ "g- A, -e 

20 ^xGD^Ate* Davis £ (BASIC METHODS IN MOLECULAR BIOLOGY, 
1986) RI/ Sambrook 6 (MOLECULAR CLONING: A LABORATORY 
MANUAL, 2nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y., 1989) £ 0^ < 0 ® *p 7£ ^| i> ^ ^ ~ ol. T JWC 

25 EAE-T^Xh7>I^f7>X7i^ya>, h7>X^^ya> 
(transvection), V-r^nO^x^^a 7J ^ ^ >ttI^W^7> h 7 > 
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A > ^ (scrape loading), A (ballistic introduction), ^S^^iC 

£ Dff 5 H £3&*T€f-5. fit, fiiltlTS, ^If, X hi/ 7° 

X# F7T7 S f 9 ^<Z>M&*HIJI&^> LUffllS, CHOll, C O S $fflfl&> 
H e L a Ml£> C 1 2 7 !HJ§&, BALB/c 3T3 ffflfl& (vh F □ MW. 

2 1 H E K 2 9 3 IfflJJS, B o w e s ^ 7 / — V*HIS, 0P#lfflfl&^ 

10 CD ft * * ttl IS Jfe ^ & ^ W « Jl ttfi-V 

15 ^X^ Ffi*> SV4 OOio^/^n^-fJl/X, 77 ^-77^f ;i/X> 

7f/7-fJl/X, It ;g ^ -r ;p x , ft $E 7t #i ^ ;i/X, uhnV^ivx 

lil^CD^^ — , A^j'Jt77-yS*, h 7 >X3tf 

ti & cd te: fi*t§^7^-, 0»J & fc? > n X 5 F^77-y$ F CD 

J;5&7°775 Ft/t^f'J t7r - v CDjtfS £ £ *T S cd £ 

20 ^fewr & d tj&STtrs. cm e> si ^ , 

25 ~>^7j?£fcffl^£ C t^Tf Iffl M Jll £ # £ 7j & £ iTft 

F. Pietri-Rouxel (Eur. J. Biochem., 247, 1174-1179, 1997) 6 (Djj&fc 
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ID N A§«r&tofc:KaftT5g£F#^ > A° 9 ft £ iffi fig *& * 6 HfflXb 
10 iift'&^CDtrL^M^JWt; C p G @E ^ W *f~ <5 $H ill D NA^^SW^fll^'f" 

# » £ si # ® ^ y ^ H^^&#jrabfe«-&«, z.o^y^- F?sf\zm>m 

15 ftCp GEKISttSif DNASl[*a»ICB»t5S*ft^ >A°^ 

ikzn. #M^;Mbc p GE#j&^*r«*n»DN A£#swfc§B»*r* 
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5£ 



10 



15 



20 



25 



, if 



^V^5o £/c> J(BISDNA^«k**!l 



9 jtte^*fli#Jfefifl:_LT?&iilLfc#fc hS&to^tfS ^i^TJfS, 



Kite, #M^;Wbc p Gia^j^ft^iiDNA^tiwciit^g 



k: & n % xm m x m m m t «?• © ^ bj 



®»4i*H^fl:fflU5:tfcJ;o Tl@f* U^;b TIE Jt& 



& fc> #M ^ ;wb c 



t m 



(D 
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> A ^ f| © / v % 7 V V "7 £7 X ^ h 9 > X ^ x n y ^ t <^7 X £ #1 
Witl T L R 9 m <D * C p GE^J&f1-§IfDNA€# 

io ^ 7-f^7'j — ^ e> p c R^o^fe^j; d# Btircm^^m^r^m^x, 

JL WE #M ^ ; Wfc C p GSH^J^WT 5itD N A Sr#SWfc®fftf S^^SP 
^ > A ^ ft £ n — F T £ Ate'? £ X ^ U - ~ > ^* b , X^'J-->^ 

A^Sf^n- Ft §jtfs^c^^§PX«-*^^ pMC 1 ^it^^iz y 
hiCitl, 3' *SlC^7f , J7h4 : ^>A77^^>h (DT 
-A) jftfe^^^M^\;i/^X il/X©^^ > ? >4 1 ^--if (HSV-t 
20 k) jtfg^^©i»'fg^^»AT^ £ tlCi^T, f — fy h^^^-^r 

ffVi, ^(DtS^Wfl^^frcTj'^ 6^ G 4 1 8 J Pfl> P tf X (GA 
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© ^ D — > § T ^ X © 4 1 V < ^ n -r > 5? x ^ 5^ a > L , Z> 

t5^tl:«koT> * f£ 9§ © #M ? ;Wb C p Gfi^J&ftSlSDNA 
10 ^S«Bt5^Sfc bTtt, 09*.fc£» J: IB <£> # & «fc 0 #5n7cTi?X 

15 ODN^TLR9/7^77h?7X©?^D77-y, #^*fflJS&, W 

#*WJfefcH0&3£»IJI&fc:-r >tf h DX(M > tf # S? « ^ U 86 , 

Ili^lHTNF - a, IL-6, IL-12, IFN-rf®I4 

*^ mmBmmommm^^, i^mBmm^m^ocu 4 0 , cds 

0> CD86, MH C # 5* II ^GDiaJiCcDSS^S^, NF-kB, JN 
20 K, I RAKi©TLR9©y7^JHsIiSII:^it§^f ©itt^S: 
MfeTZ> Z\ £\Z£ £ £3&*T?£TS. ^LT, *%BJ0TLR 9 

7 y #7*7 hV7X(t ^M^;WfcC p Gffi^iJ^tt^ilDNAf © 

ffl a © 1? 03 ^ $g n as & $r r § "7 ^ 5=- > r^fl m \z w ffl & ^ 5 s ; p £ r § 

25 #M ^;MbC p GE?iJ$tt§iiD N AS#SWfcll8il*rsS§# 
^ >/1# h 7 >X y # T»7Xa, T L R 9 4$ CD # ^ ^ ;Mfc C 
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SV4 O^C^nt-^", Rtf ? tf y h j8 - £f n tf > , SV40f© 

ZL tiZ «k D £^ £ h 7 > X v x ^ v % ~? V Ts^MU^t Z> 21 £ § § o 
V h A -f X U ^-T if- 5/ 3 , #S W T7° ^ - £ ffl V} p c R 



tLTtt #X5=-;MbC p GlH^J^t-rSllDNA^ilWCIit 
fcl, ± f E 2£ fg BJ3 CD D N A©^®* 5 t^te — gR£ F^>XXx^~>3 >^ 

\z «fc D IAb, #X^;MbC p Gffi#l£*f*rs*BHD N A&WSWteB 

^^^M^WtC p Gi2^§ttS«iDNA^#IWi:ii 
25 > A* # « £ 51 f 5 i&ffl IS £ ITtt liBDNATOfift 
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5 ^ WN^KRtK/Xte^:/^ & *6 3 i£ M #M ;P to C p 

#M^;Wbc p GgB^J^tt§OTDNA§#Mfi5t:Iit§$§#^ 

10 >A°^5tSr3- F *T * flM5 ifl S9 SB Si ?" 2M^;WtC 
p GE^J^ft^llDNA^#iWtitt§§t#:^>/^1^3 

Gfi^J£ft§ilDNA^#IWt^It§St#:^ > * « S 31 

X h^>, ^M^JWfcC p GS^I^ft^if D N A fc: -fcl-r « £ Jt& © *P 
fW <tfe K X fct fll ii 4fe K & X £ U it^ts. £ns©;*# 

20 iit, jte^^^^fC^^Tl!lf^ffl^iJ|I$!l^lJX«lfi«^J^, TLR 9 

_h|HTLR 9?£f££te, #M^;i/{bC p GE^J^tt§MlDN Ai 
25 jilitg £ LTte, TNF-a, IL-6, IL-1 2, I FN-ri® 
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zmm^p, ussh^^tcd 4 0 , cdso, cd86, 

MH C % y-A II mtDirim&mMT&mm^. NF-kB, JNK, IR 
AKl©TL R 9 <Dis?^)\stemB&lZ&V}%ft?&m&ik'£- : &2>tikffe 

& e % Mtfct® \zm^~t % Ji t ifi-v # a a*, c n e> rb^ $ n § *> © t « 

5 & ^ o 

# ^ © *m ^ ;wb c p GE^j£w*rsfflWDNA&#s«jtettfl&-r 

MtbTH «H#r«©#ftT> T^D77-y, MMXte^ 

0&^©2M^;Mt c p GE^J^fl-§iiDNAi;MtTMJStt$ 

20 m©t l r 9?§-i4^5iis • wmT &jjfem%M<fctf}izm)<f & ztw-v 
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y if \z 43 t nw.x § o 

r-^XkmillfflflS^M^MbC p GE^J^tt^liDN 

C p Gffi^J^tt^IlDN AI:jSl/TElStt*ttS^>/^I*3 

6^Cfe-r > t?> d JIfc ii: L «> fft , fT7 n y r — 5> Xfci JPMi 

A#»£n- K-TSjte^ailB^ifefefti^^iRbfe^t: httttrfc* 

|T7D 77-yfK « 1MB *ffl US <£> ^ # p 77-«Xli 
25 * 1¥ tiff T S # #*?-JVikC p GIE?>J£ 

tt^ilDN A L XK iSffi S £ ^ > A # K £ p - H tSjt^ 
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44 © 31 g £ ssi ;t • twrs^fe^, *M^;wbc P GE^jsttsii 

fi#±T?^SLfc*t Mft#>£& & D 86 3W Bf «k 0 «5 ife S -ft tft , 

x « a* ir *b is « <z> is & * so • fpfffiT§^^^> #^mcpGs 
20 - \ i r%mfc^mtz&Wi&Vh±'exmvrc# t m& <ts& £ <& e> a> c # *h 



c^it^T^ d 7 7-^^ttx«ftjm*ffli}a^ft©@* assise • iftft§ 

^TjStfflV^^M^JHbC p GS^I^ft§ifD N A t LTit C 
25 pG ODN (TCC— ATG — ACG — TTC — CTG — ATG— C 
T:@2^iJ#-^5) Slt^tt^tlV^i, £ *l fc HI J£ £ *l S © T 
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tet f£ o 

5 ^ >/\°i7®§n— Ht £DN A SB £ J± i& f £ £ #M^;i/ 

IM^^'fbC p Gfi^J^ft N A^#MK)^MitT§g^#^ 

10 #:£D N A I/^^Tmi^m-r Z. £ \Z J; D ?t 5 Z. <h#?Tit, #M^;WfcC 
p GiB^J^^T-SlSDN AS:§MWt-Ell1"§S§# : ^ >A°^5t£)jM 

15 c DN A%M;fotf)lZ.mi<f% ZL £ % %> & Z. tl £ ^P&^nS IbCDTte 

P C R^fc J; 0 ^fl b © £ ffl ^ 
§uifeTt§o L- T > JtS@H^>J©^^^f¥A^^», IE It jt ^ 

20 w^ssn- Ft zmm^t /w y-f 

TSJt^-^O^SS^UiTS 21 tt», #;*^;MbC p GlE^J^WT^Iffl 

*^BJ3te£fc, tt^^JlfcC p GSS^J^tt^iiDNA^iSWl: 
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Iit5S§ft3 7 >/^f^a-Ft§DNAXttRNA©7>ft> 
Xm<D±ffiXU— S> & 3 #M 9- )Vih C p Gi^tJ^f 1"§IIDNA 

iOfgf+yhCMtS. t&fH^iffffl^D-^ i tilt W*9)l1kC 
10 -Ft^DNA (cDNA) XliRNA (cRNA) 07>5 : t>X| 
£20 ^"XJ^±)§ft§ fe<Z)T'*nf£#«(J|S£tl§ t> <£> T « & ^ 0 

d n A£#Ms^ffgii-r&s^#^ >/^s7M\z<$mtf}te^&Tz>i?ifa% 
7°u-?&frM^nt£v\£ ? femm forty y 7-i^ii7K(ii«t§ 

^i^^ftb^o ^ne>©#|frm^fflV^c> ^L^-fili; (Dev. Biol. 

170, 207-222, 1995, J. Neurobiol. 29, 1-17, 1996) , In situ /W ^ 
'jy-f if— (J. Neurobiol. 29, 1-17, 1996) ^ in situ PCR 

20 mmo^^iz^ v if i^if © i3 & je <z> a s # Bf -r £ £ t &t 

^^^©gli^lliLTtt, TLR 9 9)VikC p G@B^J£ 

25 ©T*n^\ E<D 5 & £ <2 T i; V> 0 iffl M Ife -fm *f *T 

§7^f>^, -isfc^-r^ <7 #^>4>, m«3»m£tec#> <h-r^r 
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20 



R^VX^#nKiMjgT§^#!©f^$T^ ybtlTft T L R 9 £n 

LR9^3 - Ft§DNAtt#:^(D^^fJl/ftC p G IB?iJ £ 31" T £ & 



io i£fiIS^J£fcbii£-f £ £ £ «k 0 . ft*^)lfcC p G BB #1 £ -r £ *BI IS D 




m#i#©iN 



15 H^©sfj^^H«^ne) 



0»J \z «fc D $ ft a © tefo ^ 



ill (TLR90^P-->^) 



t FTL R 4 ©DNAS^Jil^ffl^T, GenBank ^LTc^ 
fflitt^fbfetl^Y^^EST (Slf^AA 2 7 3 7 3 1 ; 



©"x'C'X EST0PCR 



S3 <fH 



tit, ?^7XRAW2 6 4. 7 c DNA7-f ^7 'J- SX^'J- ~ > 
^L.^TL R 9 ^"-y > U A £ llr SS # 3 

KItS^ ftS t^S© c DNA^U — >^^^bfc„ JLOT^XTLR 9 
©D N AlS^'JIf fR^ffl V^T GenBank 5^b, S^ffl^ttSft^ 



©kFT-VAE^Jti^^T, cDN 



25 A^gP^iite b, U 9 3 7 (J. Immunol. 163, 5039-5048, 1999) 



@B^iJ^#-r^>^^ft© t h T L R 9 © c 
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D N A bfc 0 

mMM2 (TLR 9 J vZTV hT^XOM) 

1 2 9/SvJ ^tfXfltfc^ ^-T 7 7 U- (X h ^^->*±§D ^ 
STL R 9 ^fVADNA^flb, pBluescript II SK(+)^ ^7 ^ — (x h 
5 7 & i?~->%±m) 4 J tt7^D->b, $f IS * *=? y tf >^^:tXD N A 
SH^'J^^fc J; «9#^bfe 0 ^— y V7-4 >tf^2 ? — \&. LRR ( P ^ 
v > U y ^ U tf — h ) MMO — fflft & 3 — F T § 1 . Okb©77^^ 

>h£, ^^-T-T v > Itffi it ^ # -fc y h (pMCl-neo; Xh7^^" 

10 ^>^^--if (HSV-TK) %m At§ £ <h \Z J: t>*$gbfc (13 1)„ 

IS (E SM) l;il/^h^l/-^ 3 >l, G4 18 RZStfy^T- P tf 
T^fgirL'&^r^-r 2 9 2 I® © ^ P - > £H£R b , P C Rfe&^lMf >^ 
P y 1 4fllGD^P->£X^»J-~>^Lfco 

15 ^MiTL R 9 n±LMfeT §tf LTI/^c 3Ha©^WES^P-> 

C57BL/6 ^X ©JEHflS't'^^-f ^P-T>^:r^>3 > 
^ T >7 X £ f^K L 0 ^©tO^^^^^X^CS 7 B L / 6 iHS^T ^ 

F lY^X^O^-^DXt^^li: IC^T*tMY^X (T L 
20 R97y^77h7^X : TLR 9 _/ ~) (13 2 )<, ^^Egg 

T >^ X © 58 M , 7-)X0)I^BitHbfc^yyADNA&Sc a 
I T^-f ^xX M, II fc^T 7°P- \t*1tW>7 P y h&K: 
cfc Dfrofe. *^B|©TLR9y7779h777, (TLR9 _/ -) fc£ 

25 fco 

SS^SKlJ; DTLR 9 jtte^CD^gtt-fbfl^jg LTVi& £ <h £fitfg 
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/-) ©s$iii^sittiLfc^RNA (long) &m%faW]\zfrtf 

t-fD>ll:ilt, [ 32 P] tgibfeTLR90C-*S77^^ 
> b^b < fciN-5fc$ff:7 7 ^ > K Xfcij8-7^5 1 > (/3-ac t i 
5 n) fc#MftJ&c DNA£ffl^T7-+f >7'Dy h##r£frofc (81 3) 0 
d tl © JH £ , T L R 9 mRNA©N-^S7 7^^>MiTLR 

9 / v z b^vxo&mmMfrzummisntzfr? fe 0 c- 

nfcJM!fflflS©mRNA£ffl^TRT- P C Rfe£fT^> 

#7 © @3 ?>J # f/r <Ht o feo ilCD^m, fe^frl&T 1 r 9jt^^^«n e 

o jt^^^^^tlT^ D > £ CD n e o CD}? AfcioT, TLR90N-* 

15 9 $ y n V ff b & d t ifi to ^ o fz ( 0 4 ) 0 & £> , TLR9;>; 

H5SM3 (fltlST^ d 77 y - cd i§ §g ) 

IJ^M^X (w i 1 d - t y p e ) StfTL R9;^777h^7 
20 X (TLR9" 7 -) (D^rtl^tl(Dm^^iZ4%(D^-t^Vn—)Vm^m 
(D I FCOtl) ^2mlfoftAb, 3 0 t£ #^ # X CDlt^l*! ^ 

6>j8tJK^miffljia^^ssu, 1 o xwymffikm (gi 

B C O*±®0 LfcR P M I 1 6 4 0 JgJfi (G I B C 0%t§g) 4>T 

3 7 °C\ZX 2mm^mV, ^KUO /\y ^7 xmmW. (Hank's buffered salt 
25 solution: HB S S ; G I BCOftg) T$fe#f § £ £ £ D ##^IH 
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o 

mMM4 1TLR 9 J yZTV hV<^XCD#M^;WbC p G15^J£WT 
•5 m W D N A IZ MT % J&^tfc ) 

Sfi« CpG ODN (oligodeoxynucleotide) COJ&^ttte, TLR 

8 l:ft#UT^SIt^i6^H&ofc. £ CO M y D 8 8 7 y >7 7 *J V 

T^XtTLR47>^7 f ) h^^X^iESi- CpG ODNtfUT 

:nS©:tllCpG ODN^TL R 2 RtfT L R 4 
10 COT L R «t o Tii^tl^ ^t^iltt^.^ut, TLR 9 7 y # 

7^/D7 r-^^4o^§^-l£'I4lt-r h 7J >co^£»£.£ATco «fc o \zM 

MMM 3 t<fct) SH & L =& |g JSE V # D7r-y^INFr (30un 
15 i t /m 1 ) co#feTX«##ftT^43V^T, 0 5}:i$nfc#lII 

©CpG ODN (0. IX tel. 0 m M ; TIB MOLBIOL tS ; T C 
C-ATG-ACG-TTC-CTG-ATG-CT), PGN (1 0 fi 
g /m 1 ; Sigma and Fluka ; X ^ X 4 D3y*7 • X>j7 l/^X E& 
LPS ( 1 . 0 w. g/m 1 ; Sigma ; ^)V^^^ • 5* 

20 R e - 5 9 5 £3fe) t^oLit2 4 R# *g ^ L 0 *&^±?f 
4"©TNFa, I L - 6Rtf I L - 1 2 P 4 0©#1I^EL I S A 

T^X (Wi ld-type) ©-?^n77- yttCpG ODNKJSS 
^LTTNFffl, IL-6R^IL-12S14L, $^fcIFNr& 
25 rXCpG ODNTfiJ^-T^) t, T N F a , I L - 6 Rtf I L - 1 2 CO 
t4I^iiDtSut^fc*ofc„ l^L, TLR9 / y & 7*y h T ^ 
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* 

X (TLR9 -/ -) i*07^O7 7-y}i I F N 7 ©#i£T^£ X, 
CpG ODN\ZMT%m^lZ&^Tm\ti^mf£U^)l<D0km'\$iV'i h 

5 t i D T N F a , I L - 6%.Z$ I L - 1 2 &U\£mnMM£T% Z\ Ltf 
fofr-ofc (El 5 K ^-tl^rKD^I^^^:^ n = 3 ©^pi^fit^^-ro 

EI^ON. D. Um ft ~C ^ *d fc. o 

£7c, CpG ODNXfiLPSCft^filY^X (Wi 1 d - 
type) RtfTLR 9 J y 7 T *7 h ^ X (TL R 9 ~ /_ ) <£>»I!fB 
10 JIS©J&^'|4^0^Ti^T^fco ^-n^tKDT^X ©If SllfflSa (1X1 
0 5 ) ^HL, 06Hit#illOCpG ODNXfiLPSia 

h^8Rf^**l, l 3 h] <Dmm-Mi% j3 ^>^i^ — v'a >fi*y>?- 
j$ 111 m m t* « , cpg odn^l p s (DjSL-$&\zfcftLxmfamm.fc 

Jfc&i&M bt^fc^, T L R 9 7 >y ^7 rr) h^r>7s(DJ^Iiffl|S-e«, ^ 
)5^§II®CpG ODNilCfe^TfeCpG O D N \Z J; 3 jRl|J& 

*ti *6 s jfc » it, e> n & a* o & . cpg odnh^it, m^m 

20 ^X **©BiBJ^^@©^SaiijS^it^^l«^#: (MHO 7 y X 
II <D f| #n L 7c » L^C-, TLR9;7^7")h7f)Xfi*CBl 

JI&TtaCpG ODNCli§nfcMHC^7X II (D mW.<Dmi3U teH, 
Bft/^^^fc. _t CD £ £ 6 > TLR9/>^7 r )hN'^X0Y^D 
7 CpG ODN^-r^J^f££#Sl^^#n t. 

25 £ <h/^fo/^o 7c 0 

"A\Z, CpG ODN^^ttS/t^f U7ft*DNAW«Ill: 
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(EMBO J. 18, 6973-6982, 1999> J. Immunol. 161, 3042-3049, 1998, 
Proc. Natl. Acad. Sci. USA 96, 9305-9310, 1999) o ^ttCpG OD 

5 l/^o. 1/— >£##rb;fc„ m^m^VX (Wi ld-type) X 
ttTL R 9 J v%r^ h^«7X (TLR 9 _/_ ) © # ffi B B£ £ , 10n 

g/m 1 <D^^X^Slc^^P^T-v ; -3a--fijmia^ 

(Peprotech t±M) S^fr 1 0 % © # >^&f?ifr.?f £gs Jq b 7c R P M I 1 
6 4 0 IgiffiT^^b (J. Exp. Med. 176, 1693-1702, 1992), ig^lt 6 5 
10 g fc^J«(D|TOIfflJi&£lS|iK b, 0. UM0CpG ODNXB0. 
1 hl g/m 1©LPS <7> # ft T ^ b < te##ffi~Rc^5V>T, 1 0%©^ 
>- J§6 jflL b 7c R P M I 1 6 4 0 igifficfT 2 0 Hflig^bTc,, 

ft, ±^ip© I L - 1 2 p 4 0 (Di§Jt£ E L I S A^-eSH^Lfe (El 

7 ) 0 hcdis*^ 5, gf£M^x & m<Dmvtmmtc p g odncs 

15 SI/TIL-12SMI/&1W, TLR 9 7 v 9 Y ?J hT^/Xft^®# 
*H & ^T^, CpG ODNSIL-12 0 £ & & SI 3* b }&> o 

_h|B 1 0 n g /m 1 <£> T ^ X |£&&^ ^7 p X y — - 3 U - — fiJj^H 
(Peprotech ftl) tT 1 0 % © V ^ JB& fip jft if * $sllP b 7c R P M I 

20 1 6 4 O^tTigiL, 6 0 g fc® n&ltfjRIfflie £ , CD 4 0, C 
D 8 0 , C D 8 6 RtXMHC ^ ^ X II * ft ^ ft <D tf 3* ^ > it 

ia-f* \Z «fc D b , 7^3XUbU>(phycoerythrin: 
P E ; 7 7 5. >yi>ft|) TSIffSb 7c X hi/ 7° b T tf 5? > T? 5fi Jg £ 

25 fc<fc D H^te-ffc^l/V-* — 3^ U /t- (FACS Calibur) T? 

##fb 7c (H8) 0 dOji*^6, CpG ODNTittSi, 
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^^y 7,m^(Dmvtmm.^m\z^^x\t, cd4o, cdso> cd8 6 

^XS*©W!RjSHIia^®7?t4, CpG ODNH^t5Ml:<fcl3un 

S©#^©fiia£flgitb&^ofc (0 8). lps ctsiiiTfi, m*k 

5 IVi/XfiJOi^M^T LR9yy^7^ h T # X E& Sfc © *t 4£ $9 JI& 
|Wf £1 <D Jfc ^ ifi e> tl & o K ± CD 3Kf * 6» , TLR9ttCpG ODN 

«J 5 (TLR 9 y'^7>)b?!)Xfi*(DT^D7 7-^©CpG 
ODNtft^JSf t<t§NF - KB, J NKRtf I RAKOftttft) 
10 TLROJ/^tJHt Y¥7°$?— ^fTjSMy D 8 8 S^lTt'J 
>/ Y V*— >*j- — if 3 I RAK^ffittftl> ^^TMAP + t 
-if JfctfN F - k B ^jgttftf^ 21 £ 6 tlTVi^ (Immunity 11, 
115-122,1999)= f^CpG ODN^, ifi & 0J5£ F*3 V ifj-)VfeM 
^ & fif <b -T 5 A> £ 5 ^*W^T*fe. il^J 3 Kl£ D fSMbfeSf ^ 
15 ^ T^XRtfT L R 9 7 y # T^7 h V^XCDJJf Jgv# p y (IX 
1 0 6 cells) 1. 0«M©CpG ODNXttl. 0 Mg/ml ffi 

•tfVl^ * 7 • 5^V^Re- 5 9 5 © L P S T H 9 ^ £ flfcPt FtO 
b, ^&Y')X© > ?^D7 7-y^^iiei&ittil, NF - k B©D 

20 ^SMfrfcff^, ?r- h 5 Verify 7 4 — tc«k D^^{bbfc (09). 

£ © IS * J&> & , CpG ODNTitt^t, If £Mvij7X il3fc© V 
9 D X y — 5?T?«N F - k B ©D N Affi'&ffi&&MiUTZ> (DiZtt b, T 
LR 9 J v ?Tt> h , 777S*©Y^D77-^tttNF - k B © D N 
A M-a-^'f4 ttfjJJP Lfcfr-Dlto T L R 9 / y if 7 U Y V *7 X © V if 
25 r-i?SL P S T$lJ?t bfcfe©te, »4l7>77fi*0-7^D77 

— 5?&L P S TfiMbfc fc© <hPJ3S©N F - k B © i£ >ffc # H. S> *l . 
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&±©*g*3&>S, CpG ODN0iiCi§NF-KB©ffitt^TL 

£ © ©fig £^ ^IU#SW7°D-7®*©tfi^^LT^ 
5 -So 

±ib <h iwjsikis i o x\$m i i 7?^£nfcB#ns, cpg odnxij 

LPS TrfijabfcSf &m.^*y 7s%.ZST L R9 / 7^77h77X©7^ 
n7y-7^, iilfff (S«^7; 1. 0%<DhUb>X-10 0, 
137mM©NaCl, 2 OmM0 h 'J7-HC 1 , 5raM©EDTA, 
10 10X©yjtD-;k lmM©PMSF, 2 0 g/m 1 ©770? 

2 0//g/mlOD>f^7f>s lmM0Na 3 VO 4 R^l Om 

M co )3 - izn U >S§^rtt5iSfS ;pH8. 0 ) 

z.(Dmm.mmm^m j nk£tl#: dt>^;i/x*±sy x&tn; iraks 

# (#0£{b^W^HM^£r*t§?) 7?&;!$t»L-T, SlSt (Immunity 11, 
15 115-122,1999) 13 ffc CD 5 ^ > -f >t*hD^t-f Tyt-f G 
ST-c- Juni§j|iei (GST-c-Jun) ^SRtLfcJN 
Ki£ttR^I R A K co ^'14 7c (0 10, 11 *5 § ± I£ ; G 

ST— c — Jun, Auto)o 

20 J: D ^hDtJVn-xlli^L, £ co flU |tl J NK|tl#: 

>5i'Jl'7tl) Xtefel I RAKiri#: (Transduction Laboratories }± 
i?7ny MT, I>A>XF-^5JR^7t>Xll (^^-^ 
y hfti) LTMifc Lfe (010, 11 iz&vtzTm ; WB) 0 

^ _t CD IS JH ^ £> , CpG ODNttI4lY^7fi*©77n7 7"y 
25 0 J NKRI/I RAK^SttfttS^t, TLR 9 J 7 ^77 h777ft 
5|$CD^ n y T-vT«^< « ft -ft; L fc: V> £ (0 10, 1 



3 4 



WO 02/06482 



PCT/JPOl/04731 



1 ) 0 bfe^oT, C p G OD N &frTZ>'\1im.fcmfeT L R 9 ^fjfe#b 

A fct a£ *B IB & # # i& tt -ft; b , ThioM^i^tS^ f®/t^ 
D> ilDNA©^M?JHbC p GIS^'J^#tP^U rfp?^7 1/^-^ FcDS 

10 N A$#SWtIliT§T L R 7 7 5 U — CD ^ >A'-§§#:^ >A°#5f 
TLR9^, ftlSn-PTSie^DNA^tt, «H Ute #5 $S tf> ^ ®r 

£ , A # t- U T 6 * D N A © 1/ £; ft Z> ftM «ffs * 9! 6 ^ T 
§ H i ^ pJ m b. & & o 



3 5 



WO 02/06482 



PCT/JPOl/04731 



7$. <D 



1 



10 



#^>A°^I^3 - Ft^DNA, 



2. #M^;WbC p GIH^J^^-rSMSDN A£*N 



t II lit" 5ft 



£ff 3&Jg 1 IBtfcCDD N A, 

(a)@B^J#-*t2 l:i$ti?)75 / ^SH^'J^ t>U%>$> >A°#H 



15 4 . ffl 

5 . #M^;i/fbC p Gfi^J^ftl)IiDNA$!|IIWtIIt§f§ 

§i^llfBi®DNAo 
20 (a)IB^J#^-4 Hi$tll)75 / m@a#l^ £ & £ ^ >A^« 



25 6 . ffi^J 



3 ^^$n^^*iH^Jx«^-©^iiie?)iB^jafe^(c jinso 



@e ^iJ CD — g& £ te: ^ §!$ £ ^ £ £ ^ilit^f^S 1 IBS©D N A 



3 6 



WO 02/06482 



PCT/JPOl/04731 



8 . IM^JWbC p Gffi^J£W*rsfflHDNA&«f&WfcWifc*r££& 
5 9. @B^iJ#-S§-2 t^^nS75 / & BB #J S ft: S £ <h £ # Hfc £ i~ £ fit 3£ 

io. sb^ij*-^ 2 ici^sns 7 $ 7 Bfi^JK:* l^T, 1 < «M<£> 

7 5. /f^^ SltK «ttfin£n/t7 5 d 
10 11. E^J##4fcjK£ft57$y»BB^Sft*;ifc£te«£t*S» 

12. @B^J#-^4 Hi$ti§75 y»BB2WK:*ViT, l ^ L < <£> 
T ^ filf b< fe* # in 3 *l 7 5 ;lE^6fl:5i:i4 

15 13. 8 ~ 1 2 ©^fttjfaSBffc©^ >rt2m.£> T — tJ — 9>rt 

^1RU:/Xtt^7 0 ? £ £ «g 3 it Ml ^ >A°^K„ 

1 5 . ftfcifite; 2 u - j- )v ifiw^ h § e t 1 4 m 

20 4fe©|rL#: o 

25 h hit. 

3 7 



WO 02/06482 



PCT/JPOl/04731 



20 



§ E £ £#ifc£t-£lf 1 8 13ft ®# t h 



2 0 . 



7^7XTfe§^t^i|tf tt5fff]|l 7~1 9 



10 ^;MfcC p GIB^J^^-T-SIHWD N Afc^LT£M^tt§^ >/\°^ 

h s 58 5t -r § m m (d m m # . 

2 2 . f&3fc:ig 2 1 IB M 0) #M J- )Vit C p GIH^J ^WT^IHWD N A£# 
15 WfcB«T5S&#*>/^K£»3B-r5*BIii&o 



2 3 . 



TLR 9 ?g f£ £ 80 Jt • MT£ £ t T S^M^WbC 

P GE^IS^Tf 5JHBISDN A&*&SWK:iBlSfc*f >A°^K©T 

2 4 . #M^;i/^C p Gfi^I^tt5iSDNA&#SWt^T5g 



25 C p GK^^ftSilD N A fcfBifct* >A^fC© 



3 8 



WO 02/06482 PCT/JPOl/04731 

TLR 9 f£f££rl!l^ • n i^#f it 3#M^;i"fbC p GS2#I 

2 6. ^kMH^, y?XT*§^i&!itS(itl)fjt<3|2 4X^2 

io 2 7. fifJtrs 2 3 ~ 2 6 mi^n^fBifc©^ c p GSB^J^WT 

^J^tt§|liDNA^#M^!: R»*r £ ^ > A° ^ ff CD T 

hXiiT >^n*-x bo 

15 2 8. ^M5F-;Mbc p Gia^j&w-r^^ffl^D n A^#sw^^.ii-r§s 

2 9 . 2 7 f B it CO T 3* ~ X hX«T>^^~X h V 

20 30. ^^^co^M^wbc p Gmm&m~t&mwD n A^#aw^ii 

ft £ S ^ >/^f§n-Ft§DNAt, i*3&3g 3 fEffcCDD N A 

h Siitf^^MfMC p GgB^J^Wf §IHMD N A^#^W^II 
Ht" >A^ K^n- FtSD N Affi^ijco^^, ilS^/X 

25 te#in^M^T^#iCDf£llr^y K 



3 9 



WO 02/06482 



PCT/JP01/04731 



< 3.0 kbp > 

SB 




B B 



— ^ yzr ^ Istf^^^ — — — |r?eo 




S 
» 



s 



B 
-L. 



B 



pBluescript II SK(+) 



s 

I 



10 kbp 



B B 
j 



S 



B 



2 kbp 





10 kbp 



3.0 kbp 



+/+ -/- 





0 - TZT-y 



1/6 



WO 02/06482 



PCT/JP01/04731 



+/+ : 



-A : 



110 



87 90 96 100 

I£Q AAC CTG CGG^ CAG CTX AAC CTC AAG TGG AAC TGT CCA CCC ACT GGC CTT AGC_ CCC^ TTG CAC TTC TCT TGC 
SNLRQLNLKWNCPPTG 
I I I I I I I I I I 

S N L R Q L N L K W I L S T C P 



P 



H 



R R 



R 



N D 



TCC AAC CTG CGG CAG CTG AAC CTC AAG TGG ATT TTG TCC ACC TGT CCT CGA CGG ATC CGA ACA AAC GAC CCA 

87 90 96 



120 130 

+/+ • CAC ATG ACC ATT GAG CCC AGA ACC TTC CTG GCT ATG CGT ACA CTG GAG GAG CTG AAC CTG AGC TAT JVAT GGT 
HM TI EPRTFLAMR TL EEL 



N 



N 



-/- 



R 



R 



K N 



R R 



R 



ACA CCC GTG CGT TTT ATT CTG TCT TTT TAT TGC CGA TCC CCT CAG AAG AAC TCG TCA AGA AGG CGA TAG 



CpG ODN 



IFNy 

0-1 I N.D. 

0.1+IFNy_f^ 
1+IFNy 



TNFa 
(ng ml" 1 ) 




0 o!4 o!8 1^2 



PGN 
(ng ml" 1 ) 

LPS 
(ng ml 1 ) 



IFNy 
10 

10+ IFNy 
1 

1+IFNy 




(ng ml" 1 ) 



IL-12p40 
(ng ml" 1 ) 
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5* 
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<2 
V 



0 10 60 60 0 10 60 60 min 
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NF-kB 



1 0 



If & 
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TLR9 



-/- 




CpG ODN LPS 
0 10 20 10 20 min 
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SEQUENCE LISTING 

<110> IAPAN SCIENCE AND TECHNOLOGY CORPORATION 

<120> Specific receptor that recognizes bacterial DNA 

<130> A031-29PCT 

<140> 
<141> 

<150> 2000-219652 
<151> 2000-07-19 

<160> 5 

<170> Patentln Ver. 2.1 

<210> 1 
<211> 3257 
<212> DNA 
<213> Homo sapiens 

<220> 
<221> CDS 
■ <222> (107). . (3205) 

<400> 1 

ccgctgctgc ccctgtggga agggacctcg agtgtgaagc atccttccct gtagctgctg 60 

tccagtctgc ccgccagacc ctctggagaa gcccctgccc cccagc atg ggt ttc 115 

Met Gly Phe 
1 

tgc cgc age gec ctg cac ccg ctg tct etc ctg gtg cag gec ate atg 163 
Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin Ala He Met 
5 10 15 

ctg gec atg acc ctg gec ctg ggt acc ttg cct gec. ttc eta ccc tgt 211 
Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 

gag etc cag ccc cac ggc ctg gtg aac tgc aac tgg ctg ttc ctg aag 259 
Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu Phe Leu Lys 

40 45 50 
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tct gtg ccc cac ttc tec atg gca gca ccc cgt ggc aat gtc acc age 
Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn Val Thr Ser 

55 60 65 



307 



ctt tec ttg tec tec aac cgc ate cac cac etc cat gat tct gac ttt 
Leu Ser Leu Ser Ser Asn Arg lie His His Leu His Asp Ser Asp Phe 
70 75 80 



355 



gec cac ctg ccc age ctg egg cat etc aac etc aag tgg aac tgc ccg 403 
Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 

ccg gtt ggc etc age ccc atg cac ttc ccc tgc cac atg acc ate gag 451 
Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met Thr He Glu 
100 105 110 115 



ccc age acc ttc ttg get gtg ccc acc ctg gaa gag eta aac ctg age 
Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu Asn Leu Ser 

120 125 130 



499 



tac aac aac ate atg act gtg cct gcg ctg ccc aaa tec etc ata tec 
Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser Leu He Ser 

135 140 145 



547 



ctg tec etc age cat acc aac ate ctg atg eta gac tct gec age etc 
Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser Ala Ser Leu 
150 155 160 



595 



gec ggc ctg cat gec ctg cgc ttc eta ttc atg gac ggc aac tgt tat 
Ala Gly Leu His Ala Leu Arg Phe Leu Phe Met Asp Gly Asn Cys Tyr 
165 170 175 



643 



tac aag aac ccc tgc agg cag gca ctg gag gtg gec ccg ggt gec etc 
Tyr Lys Asn Pro Cys Arg Gin Ala Leu Glu Val Ala Pro Gly Ala Leu 
180 185 190 195 



691 



ctt ggc ctg ggc aac etc acc cac ctg tea etc aag tac aac aac etc 
Leu Gly Leu Gly Asn Leu Thr His Leu Ser Leu Lys Tyr Asn Asn Leu 

200 205 210 



739 



act gtg gtg ccc cgc aac ctg cct tec age ctg gag tat ctg ctg ttg 
Thr Val Val Pro Arg Asn Leu Pro Ser Ser Leu Glu Tyr Leu Leu Leu 

215 220 225 



787 



tec tac aac cgc ate gtc aaa ctg gcg cct gag gac ctg gec aat ctg 
Ser Tyr Asn Arg He Val Lys Leu Ala Pro Glu Asp Leu Ala Asn Leu 



835 
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230 



235 



240 



acc gcc ctg cgt gtg etc gat gtg ggc gga aat tgc cgc cgc tgc gac 
Thr Ala Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 



883 



cac get ccc aac ccc tgc atg gag tgc cct cgt cac ttc ccc cag eta 
His Ala Pro Asn Pro Cys Met Glu Cys Pro Arg His Phe Pro Gin Leu 
260 265 270 275 



931 



cat ccc gat acc ttc age cac ctg age cgt ctt gaa ggc ctg gtg ttg 
His Pro Asp Thr Phe Ser His Leu Ser Arg Leu Glu Gly Leu Val Leu 

280 285 290 



979 



aag gac agt tct etc tec tgg ctg aat gcc agt tgg ttc cgt ggg ctg 
Lys Asp Ser Ser Leu Ser Trp Leu Asn Ala Ser Trp Phe Arg Gly Leu 

295 300 305 



1027 



gga aac etc cga gtg ctg gac ctg agt gag aac ttc etc tac aaa tgc 
Gly Asn Leu Arg Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Lys Cys 
310 315 320 



1075 



ate act aaa acc aag gcc ttc cag ggc eta aca cag ctg cgc aag ctt 
lie Thr Lys Thr Lys Ala Phe Gin Gly Leu Thr Gin Leu Arg Lys Leu 
325 330 335 



1123 



aac ctg tec ttc aat tac caa aag agg gtg 1 tec ttt gcc cac ctg tct 
Asn Leu Ser Phe Asn Tyr Gin Lys Arg Val Ser Phe Ala His Leu Ser 
340 345 350 355 



1171 



ctg gcc cct tec ttc ggg age ctg gtc gcc ctg aag gag ctg gac atg 
Leu Ala Pro Ser Phe Gly Ser Leu Val Ala Leu Lys Glu Leu Asp Met 

360 365 370 



1219 



cac ggc ate ttc ttc cgc tea etc gat gag acc acg etc egg cca ctg 
His Gly He Phe Phe Arg Ser Leu Asp Glu Thr Thr Leu Arg Pro Leu 

375 380 385 



1267 



gcc cgc ctg ccc atg etc cag act ctg cgt ctg cag atg aac ttc ate 
Ala Arg Leu Pro Met Leu Gin Thr Leu Arg Leu Gin Met Asn Phe He 
390 395 400 



1315 



aac cag gcc cag etc ggc ate ttc agg gcc ttc cct ggc ctg cgc tac 
Asn Gin Ala Gin Leu Gly He Phe Arg Ala Phe Pro Gly Leu Arg Tyr 
405 410 415 



1363 
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gtg gac ctg teg gac aac cgc ate age gga get teg gag ctg aca gee 
Yal Asp Leu Ser Asp Asn Arg He Ser Gly Ala Ser Glu Leu Thr Ala 
420 425 430 435 



1411 



acc atg ggg gag gca gat gga ggg gag aag gtc tgg ctg cag cct ggg 
Thr Met Gly Glu Ala Asp Gly Gly Glu Lys Val Trp Leu Gin Pro Gly 

440 445 450 



1459 



gac ctt get ccg gec cca gtg gac act ccc age tct gaa gac ttc agg 
Asp Leu Ala Pro Ala Pro Val Asp Thr Pro Ser Ser Glu Asp Phe Arg 

455 460 465 



1507 



ccc aac tgc age acc etc aac ttc acc ttg gat ctg tea egg aac aac 
Pro Asn Cys Ser Thr Leu Asn Phe Thr Leu Asp Leu Ser Arg Asn Asn 
470 475 480 



1555 



ctg gtg acc gtg cag ccg gag atg ttt gec cag etc teg cac ctg cag 
Leu Val Thr Val Gin Pro Glu Met Phe Ala Gin Leu Ser His Leu Gin 
485 490 495 



1603 



tgc ctg cgc ctg age cac aac tgc ate teg cag gca gtc aat ggc tec 
Cys Leu Arg Leu Ser His Asn Cys He Ser Gin Ala Val Asn Gly Ser 
500 505 510 515 



1651 



cag ttc ctg ccg ctg acc ggt ctg cag gtg eta gac ctg tec cac aat 
Gin Phe Leu Pro Leu Thr Gly Leu Gin Val Leu Asp Leu Ser His Asn 

520 525 530 



1699 



aag ctg gac etc tac cac gag cac tea ttc acg gag eta cca cga ctg 
Lys Leu Asp Leu Tyr His Glu His Ser Phe Thr Glu Leu Pro Arg Leu 

535 540 545 



1747 



gag. gec ctg gac etc age tac aac age cag ccc ttt ggc atg cag ggc 
Glu Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Gly Met Gin Gly 
550 555 560 



1795 



gtg ggc cac aac ttc age ttc gtg get cac ctg cgc acc ctg cgc cac 
Val Gly His Asn Phe Ser Phe Val Ala His Leu Arg Thr Leu Arg His 
565 570 575 



1843 



etc age ctg gec cac aac aac ate cac age caa gtg tec cag cag etc 
Leu Ser Leu Ala His Asn Asn He His Ser Gin Val Ser Gin Gin Leu 
580 585 590 595 



1891 



tgc agt acg teg ctg egg gee ctg gac ttc age ggc aat gca ctg ggc 
Cys Ser Thr Ser Leu Arg Ala Leu Asp Phe Ser Gly Asn Ala Leu Gly 



1939 
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600 



605 



610 



cat atg tgg gcc gag gga gac etc tat ctg cac ttc ttc caa ggc ctg 
His Met Trp Ala Glu Gly Asp Leu Tyr Leu His Phe Phe Gin Gly Leu 

615 620 625 



1987 



age ggt ttg ate tgg ctg gac ttg tec cag aac cgc ctg cac acc etc 
Ser Gly Leu lie Trp Leu Asp Leu Ser Gin Asn Arg Leu His Thr Leu 
630 635 640 



2035 



ctg ccc caa acc ctg cgc aac etc ccc aag age eta cag gtg ctg cgt 
Leu Pro Gin Thr Leu Arg Asn Leu Pro Lys Ser Leu Gin Val Leu Arg 
645 650 655 



2083 



etc cgt gac aat tac ctg gcc ttc ttt aag tgg tgg age etc cac ttc 
Leu Arg Asp Asn Tyr Leu Ala Phe Phe Lys Trp Trp Ser Leu His Phe 
660 665 670 675 



2131 



ctg ccc aaa ctg gaa gtc etc gac ctg gca gga aac cag ctg aag gcc 
Leu Pro Lys Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys Ala 

680 685 690 



2179 



ctg acc aat ggc age ctg cct get ggc acc egg etc egg agg ctg gat 
Leu Thr Asn Gly Ser Leu Pro Ala Gly Thr Arg Leu Arg Arg Leu Asp 

695 700 705 



2227 



gtc age tgc aac age ate age ttc gtg gcc ccc ggc ttc ttt tec aag 
Val Ser Cys Asn Ser He Ser Phe Val Ala Pro Gly Phe Phe Ser Lys 
710 715 720 



2275 



gcc aag gag ctg cga gag etc aac ctt age gcc aac gcc etc aag aca 
Ala Lys Glu Leu Arg Glu Leu Asn Leu Ser Ala Asn Ala Leu Lys Thr 
725 730 735 



2323 



gtg gac cac tec tgg ttt ggg ccc ctg gcg agt gcc ctg caa ata eta 
Val Asp His Ser Trp Phe Gly Pro Leu Ala Ser Ala Leu Gin lie Leu 
740 745 750 755 



2371 



gat gta age gcc aac cct ctg cac tgc gcc tgt ggg gcg gcc ttt atg 
Asp Val Ser Ala Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe Met 

760 765 770 



2419 



gac ttc ctg ctg gag gtg cag get gcc gtg ccc ggt ctg ccc age egg 
Asp Phe Leu Leu Glu Val Gin Ala Ala Val Pro Gly Leu Pro Ser Arg 

775 780 785 



2467 
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gtg aag tgt ggc agt ccg ggc cag etc cag ggc etc age ate ttt gca 2515 
Yal Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Leu Ser He Phe Ala 
790 795 800 

cag gac ctg cgc etc tgc ctg gat gag gee etc tec tgg gac tgt ttc 2563 
Gin Asp Leu Arg Leu Cys Leu Asp Glu Ala Leu Ser Trp Asp Cys Phe 
805 810 815 

gec etc teg ctg ctg get gtg get ctg ggc ctg ggt gtg ccc atg ctg 2611 
Ala Leu Ser Leu Leu Ala Val Ala Leu Gly Leu Gly Val Pro Met Leu 
820 825 830 835 

cat cac etc tgt ggc tgg gac etc tgg tac tgc ttc cac ctg tgc ctg 2659 
His His Leu Cys Gly Trp Asp Leu Trp Tyr Cys Phe His Leu Cys Leu 

840 845 850 

gec tgg ctt ccc tgg egg ggg egg caa agt ggg cga gat gag gat gec 2707 
Ala Trp Leu Pro Trp Arg Gly Arg Gin Ser Gly Arg Asp Glu Asp Ala 

855 860 865 

ctg ccc tac gat gec ttc gtg gtc ttc gac aaa acg cag age gca gtg 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Thr Gin Ser Ala Val 
870 875 .880 

gca gac tgg gtg tac aac gag ctt egg ggg cag ctg gag gag tgc cgt 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Gly Gin Leu Glu Glu Cys Arg 
885 890 895 

ggg cgc tgg gca etc cgc ctg tgc ctg gag gaa cgc gac tgg ctg cct 2851 
Gly Arg Trp Ala Leu Arg Leu Cys Leu Glu Glu Arg Asp Trp Leu Pro 
900 905 910 915 

ggc aaa acc etc ttt gag aac ctg tgg gec teg gte tat ggc age cgc 2899 
Gly Lys Thr Leu Phe Glu Asn Leu Trp Ala Ser Val Tyr Gly Ser Arg 

920 925 930 

aag acg ctg ttt gtg ctg gec cac acg gac egg gtc agt ggt etc ttg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc gec age ttc ctg ctg gec cag cag cgc ctg ctg gag gac cgc aag 2995 
Arg Ala Ser Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 
950 955 960 

gac gtc gtg gtg ctg gtg ate ctg age cct gac ggc cgc cgc tec cgc 3043 
Asp Val Val Val Leu Val He Leu Ser Pro Asp Gly Arg Arg Ser Arg 
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965 970 975 

tac gtg egg ctg cgc cag cgc etc tgc cgc cag agt gtc etc etc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Leu Trp 
980 985 990 995 

ccc cac cag ccc agt ggt cag cgc age ttc tgg gee cag ctg ggc atg 3139 
Pro His Gin Pro Ser Gly Gin Arg Ser Phe Trp Ala Gin Leu Gly Met 

1000 1005 1010 

gec ctg acc agg gac aac cac cac ttc tat aac egg aac ttc tgc cag 3187 
Ala Leu Thr Arg Asp Asn His His Phe Tyr Asn Arg Asn Phe Cys Gin 

1015 1020 1025 

gga ccc acg gec gaa tag ccgtgagccg gaatcctgea cggtgccacc 3235 
Gly Pro Thr Ala Glu 
1030 

tccacactca cctcacctct gc 3257 



<210> 2 
<211> 1032 
<212> PRT 
<213> Homo sapiens 

<400> 2 

Met Gly Phe Cys Arg Ser Ala Leu His Pro Leu Ser Leu Leu Val Gin 

1 5 10 15 

Ala He Met Leu Ala Met Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Gin Pro His Gly Leu Val Asn Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro His Phe Ser Met Ala Ala Pro Arg Gly Asn 

50 55 60 

Val Thr Ser Leu Ser Leu Ser Ser Asn Arg lie His His Leu His Asp 
65 70 75 80 

Ser Asp Phe Ala His Leu Pro Ser Leu Arg His Leu Asn Leu Lys Trp 

85 90 95 

Asn Cys Pro Pro Val Gly Leu Ser Pro Met His Phe Pro Cys His Met 

100 105 110 

Thr He Glu Pro Ser Thr Phe Leu Ala Val Pro Thr Leu Glu Glu Leu 

115 120 125 

Asn Leu Ser Tyr Asn Asn He Met Thr Val Pro Ala Leu Pro Lys Ser 

130 135 140 

Leu He Ser Leu Ser Leu Ser His Thr Asn He Leu Met Leu Asp Ser 
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145 

Ala Ser 



150 

Leu Ala Gly Leu His Ala Leu 



165 

Asn Cys Tyr Tyr Lys Asn 

180 

Gly Ala Leu Leu Gly Leu 
195 

Leu Thr Val Val 



Asn Asn 
210 
Leu Leu 
225 

Ala Asn 



Pro Cys Arg 
185 

Gly Asn Leu 

200 
Pro Arg Asn 
215 

Arg He Val 



Leu Ser Tyr Asn 

230 

Leu Thr Ala Leu Arg Val Leu 



245 

Arg Cys Asp His Ala Pro 

260 

Pro Gin Leu His Pro Asp 
275 

Leu Lys Asp Ser 



Leu Val 
290 
Arg Gly 
305 

Tyr Lys 



Asn Pro Cys 
265 

Thr Phe Ser 

280 
Ser Leu Ser 
295 

Arg Val Leu 



Leu Gly Asn Leu 

310 

Cys He Thr Lys Thr Lys Ala 



325 

Arg Lys Leu Asn Leu Ser 

340 

His Leu Ser Leu Ala Pro 
355 

Met His Gly lie 



Leu Asp 
370 
Arg Pro 
385 

Asn Phe 



Phe Asn Tyr 
345 

Ser Phe Gly 
360 

Phe Phe Arg 
375 

Pro Met Leu 



Leu Ala Arg Leu 

390 

He Asn Gin Ala Gin Leu Gly 



405 

Leu Arg Tyr Val Asp Leu 

420 

Leu Thr Ala Thr Met Gly 
435 

Gly Asp Leu Ala 



Gin Pro 
450 
Asp Phe 
465 

Arg Asn 



Ser Asp Asn 
425 

Glu Ala Asp 

440 
Pro Ala Pro 
455 

Ser Thr Leu 



Arg Pro Asn Cys 

470 

Asn Leu Val Thr Val Gin Pro 
485 

His Leu Gin Cys Leu Arg 

500 

Asn Gly Ser Gin Phe Leu 



Leu Ser His 
505 

Pro Leu Thr 



155 
Arg Phe 
170 

Gin Ala 

Thr His 

Leu Pro 

Lys Leu 
235 
Asp Val 
250 

Met Glu 

His Leu 

Trp Leu 

Asp Leu 
315 
Phe Gin 
330 

Gin Lys 

Ser Leu 

Ser Leu 

Gin Thr 
395 
He Phe 
410 

Arg He 

Gly Gly 

Val Asp 

Asn Phe 
475 
Glu Met 
490 

Asn Cys 



Leu Phe 

Leu Glu 

Leu Ser 
205 
Ser Ser 
220 

Ala Pro 

Gly Gly 

Cys Pro 

Ser Arg 
285 
Asn Ala 
300 

Ser Glu 

Gly Leu 

Arg Val 

Val Ala 
365 
Asp Glu 
380 

Leu Arg 

Arg Ala 

Ser Gly 

Glu Lys 
445 
Thr Pro 
460 

Thr Leu 
Phe Ala 
He Ser 



Gly Leu Gin Val 



160 

Met Asp Gly 
175 

Val Ala Pro 
190 

Leu Lys Tyr 

Leu Glu Tyr 

Glu Asp Leu 
240 

Asn Cys Arg 
255 

Arg His Phe 
270 

Leu Glu Gly 

Ser Trp Phe 

Asn Phe Leu 
320 

Thr Gin Leu 

335 

Ser Phe Ala 
350 

Leu Lys Glu 

Thr Thr Leu 

Leu Gin Met 
400 

Phe Pro Gly 

415 
Ala Ser Glu 
430 

Val Trp Leu 

Ser Ser Glu 

Asp Leu Ser 
480 

Gin Leu Ser 

495 
Gin Ala Val 
510 

Leu Asp Leu 
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515 

Ser His Asn 

530 
Pro Arg Leu 
545 

Met Gin Gly 

Leu Arg His 

Gin Gin Leu 
595 

Ala Leu Gly 

610 
Gin Gly Leu 
625 

His Thr Leu 

Val Leu Arg 

Leu His Phe 
675 

Leu Lys Ala 

690 
Arg Leu Asp 
705 

Phe Ser Lys 
Leu Lys Thr 

Gin lie Leu 

755 

Ala Phe Met 

770 
Pro Ser Arg 
785 

lie Phe Ala 
Asp Cys Phe 

Pro Met Leu 

835 

Leu Cys Leu 

850 
Glu Asp Ala 
865 

Ser Ala Val 



Lys Leu 

Glu Ala 

Val Gly 
565 
Leu Ser 
580 

Cys Ser 

His Met 

Ser Gly 

Leu Pro 
645 
Leu Arg 
660 

Leu Pro 

Leu Thr 

Val Ser 

Ala Lys 
725 
Val Asp 
740 

Asp Val 

Asp Phe 

Val Lys 

Gin Asp 
805 
Ala Leu 
820 

His His 
Ala Trp 
Leu Pro 
Ala Asp 



Asp Leu 
535 
Leu Asp 
550 

His Asn 

Leu Ala 

Thr Ser 

Trp Ala 
615 
Leu He 
630 

Gin Thr 

Asp Asn 

Lys Leu 

Asn Gly 
695 
Cys Asn 
710 

Glu Leu 

His Ser 

Ser Ala 

Leu Leu 
775 
Cys Gly 
790 

Leu Arg 
Ser Leu 
Leu Cys 

Leu Pro 

855 
Tyr Asp 
870 

Trp Val 



520 

Tyr His 

Leu Ser 

Phe Ser 

His Asn 
585 
Leu Arg 
600 

Glu Gly 

Trp Leu 

Leu Arg 

Tyr Leu 
665 
Glu Val 
680 

Ser Leu 

Ser lie 

Arg Glu 

Trp Phe 
745 
Asn Pro 
760 

Glu Val 

Ser Pro 

Leu Cys 

Leu Ala 
825 
Gly Trp 
840 

Trp Arg 
Ala Phe 
Tyr Asn 



Glu His Ser 
540 

Tyr Asn Ser 

555 
Phe Val Ala 
570 

Asn He His 

Ala Leu Asp 

Asp Leu Tyr 
620 

Asp Leu Ser 

635 
Asn Leu Pro 
650 

Ala Phe Phe 

Leu Asp Leu 

Pro Ala Gly 
700 

Ser Phe Val 

715 
Leu Asn Leu 
730 

Gly Pro Leu 

Leu His Cys 

Gin Ala Ala 
780 

Gly Gin Leu 

795 
Leu Asp Glu 
810 

Val Ala Leu 

Asp Leu Trp 

Gly Arg Gin 
860 

Val Val Phe 

875 
Glu Leu Arg 



525 

Phe Thr Glu Leu 

Gin Pro Phe Gly 

560 

His Leu Arg Thr 
575 

Ser Gin Val Ser 
590 

Phe Ser Gly Asn 
605 

Leu His Phe Phe 

Gin Asn Arg Leu 

640 

Lys Ser Leu Gin 
655 

Lys Trp Trp Ser 
670 

Ala Gly Asn Gin 
685 

Thr Arg Leu Arg 

Ala Pro Gly Phe 

720 

Ser Ala Asn Ala 
735 

Ala Ser Ala Leu 
750 

Ala Cys Gly Ala 
765 

Val Pro Gly Leu 

Gin Gly Leu Ser 

800 

Ala Leu Ser Trp 
815 

Gly Leu Gly Val 
830 

Tyr Cys Phe His 
845 

Ser Gly Arg Asp 

Asp Lys Thr Gin 

880 

Gly Gin Leu Glu 
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885 


890 


895 


Glu Cys Arg 


Gly Arg Trp Ala Leu 


A T /H T /~1 1 

Arg Leu Cys Leu Glu 


Glu Arg Asp 




900 


«-v /-v mm 

905 


910 


Trp Leu Pro 


/HI T mi t T*l 

Gly Lys Thr Leu Phe 


Glu Asn Leu Trp Ala 


Ser Val Tyr 


915 


r\ f\ /™v 

920 


f\ c\ ^ 

925 




Gly Ser Arg 


Lys Thr Leu Phe Val 


T A 1 TT * mi A 

Leu Ala His Thr Asp 


Arg Val Ser 


930 


935 


940 




Gly Leu Leu 


Arg Ala Ser Phe Leu 


W At >~» 1 XT 1 A 

Leu Ala Gin Gin Arg 


Leu Leu Glu 


945 


950 


955 


960 


A A, T 

Asp Arg Lys 


Asp Val Val Val Leu 


Val He Leu Ser Pro 


Asp Gly Arg 




965 


970 


975 


Arg Ser Arg 


Tyr Val Arg Leu Arg 


Gin Arg Leu Cys Arg 


Gin Ser Val 




980 


985 


990 


Leu Leu Trp 


Pro His Gin Pro Ser 


Gly Gin Arg Ser Phe 


Trp Ala Gin 


995 


1000 


1005 




Leu Gly Met 


Ala Leu Thr Arg Asp 


Asn His His Phe Tyr 


Asn Arg Asn 


1010 


1015 


1020 




Phe Cys Gin 


Gly Pro Thr Ala Glu 






1025 


1030 







<210> 3 
<211> 3471 
<212> DNA 
<213> Mus musculus 

<220> 
<221> CDS 

<222> (107).. (3205) 
<400> 3 

tgaaagtgtc acttcctcaa ttctctgaga gaccctggtg tggaacatca ttctctgccg 60 

cccagtttgt cagagggagc ctcgggagaa tcctccatct cccaac atg gtt etc 115 

Met Val Leu 
1 

cgt cga agg act ctg cac ccc ttg tec etc ctg gta cag get gca gtg 163 
Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin Ala Ala Val 
5 10 15 

ctg get gag act ctg gee ctg ggt acc ctg cct gee ttc eta ccc tgt 211 
Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe Leu Pro Cys 
20 25 30 35 
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gag ctg aag cct cat ggc ctg gtg gac tgc aat tgg ctg ttc ctg aag 
Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu Phe Leu Lys 

40 45 50 



259 



tct gta ccc cgt ttc tct gcg gca gca tec tgc tec aac ate acc cgc 
Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn He Thr Arg 

55 60 65 



307 



etc tec ttg ate tec aac cgt ate cac cac ctg cac aac tec gac ttc 
Leu Ser Leu lie Ser Asn Arg lie His His Leu His Asn Ser Asp Phe 
70 75 80 



355 



gtc cac ctg tec aac ctg egg cag ctg aac etc aag tgg aac tgt cca 
Val His Leu Ser Asn Leu Arg Gin Leu Asn Leu Lys Trp Asn Cys Pro 
85 90 95 



403 



ccc act ggc ctt age ccc ttg cac ttc tct tgc cac atg acc att gag 
Pro Thr Gly Leu Ser Pro Leu His Phe Ser Cys His Met Thr He Glu 
100 105 110 115 



451 



ccc aga acc ttc ctg get atg cgt aca ctg gag gag ctg aac ctg age 
Pro Arg Thr Phe Leu Ala Met Arg Thr Leu Glu Glu Leu Asn Leu Ser 

120 125 130 



499 



tat aat ggt ate acc act gtg ccc cga ctg ccc age tec ctg gtg aat 
Tyr Asn Gly He Thr Thr Val Pro Arg Leu Pro Ser Ser Leu Val Asn 

135 140 145 



547 



ctg age ctg age cac acc aac ate ctg gtt eta gat get aac age etc 
Leu Ser Leu Ser His Thr Asn He Leu Val Leu Asp Ala Asn Ser Leu 
150 155 160 



595 



gee ggc eta tac age ctg cgc gtt etc ttc atg gac ggg aac tgc tac 
Ala Gly Leu Tyr Ser Leu Arg Val Leu Phe Met Asp Gly Asn Cys Tyr 
165 170 175 



643 



tac aag aac ccc tgc aca gga gcg gtg aag gtg acc cca ggc gee etc 
Tyr Lys Asn Pro Cys Thr Gly Ala Val Lys Val Thr Pro Gly Ala Leu 
180 185 190 195 



691 



ctg ggc ctg age aat etc acc cat ctg tct gtg aag tat aac aac etc 
Leu Gly Leu Ser Asn Leu Thr His Leu Ser Val Lys Tyr Asn Asn Leu 

200 205 210 



739 



aca aag gtg ccc cgc caa ctg ccc ccc age ctg gag tac etc ctg gtg 
Thr Lys Val Pro Arg Gin Leu Pro Pro Ser Leu Glu Tyr Leu Leu Val 



787 
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215 



220 



225 



tec tat aac etc att gtc aag ctg ggg cct gaa gac ctg gee aat ctg 
Ser Tyr Asn Leu He Val Lys Leu Gly Pro Glu Asp Leu Ala Asn Leu 
230 235 240 



835 



acc tec ctt cga gta ctt gat gtg ggt ggg aat tgc cgt cgc tgc gac 
Thr Ser Leu Arg Val Leu Asp Val Gly Gly Asn Cys Arg Arg Cys Asp 
245 250 255 



883 



cat gee ccc aat ccc tgt ata gaa tgt ggc caa aag tec etc cac ctg 
His Ala Pro Asn Pro Cys He Glu Cys Gly Gin Lys Ser Leu His Leu 
260 265 270 275 



931 



cac cct gag acc ttc cat cac ctg age cat ctg gaa ggc ctg gtg ctg 
His Pro Glu Thr Phe His His Leu Ser His Leu Glu Gly Leu Val Leu 

280 285 290 



979 



aag gac age tct etc cat aca ctg aac tct tec tgg ttc caa ggt ctg 
Lys Asp Ser Ser Leu His Thr Leu Asn Ser Ser Trp Phe Gin Gly Leu 

295 300 305 



1027 



gtc aac etc teg gtg ctg gac eta age gag aac ttt etc tat gaa age 
Val Asn Leu Ser Val Leu Asp Leu Ser Glu Asn Phe Leu Tyr Glu Ser 
310 315 320 



1075 



ate aac cac acc aat gee ttt cag aac eta acc cgc ctg cgc aag etc 
He Asn His Thr Asn Ala Phe Gin Asn Leu Thr Arg Leu Arg Lys Leu 
325 330 335 



1123 



aac ctg tec ttc aat tac cgc aag aag gta tec ttt gec cgc etc cac 
Asn Leu Ser Phe Asn Tyr Arg Lys Lys Val Ser Phe Ala Arg Leu His 
340 345 350 355 



1171 



ctg gca agt tec ttc aag aac ctg gtg tea ctg cag gag ctg aac atg 
Leu Ala Ser Ser Phe Lys Asn Leu Val Ser Leu Gin Glu Leu Asn Met 

360 365 370 



1219 



aac ggc ate ttc ttc cgc teg etc aac aag tac acg etc aga tgg ctg 
Asn Gly He Phe Phe Arg Ser Leu Asn Lys Tyr Thr Leu Arg Trp Leu 

375 380 385 



1267 



gee gat ctg ccc aaa etc cac act ctg cat ctt caa atg aac ttc ate 
Ala Asp Leu Pro Lys Leu His Thr Leu His Leu Gin Met Asn Phe He 
390 395 400 



1315 
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aac cag gca cag etc age ate ttt ggt acc itc cga gec ctt cgc ttt 
Asn Gin Ala Gin Leu Ser lie Phe Gly Thr Phe Arg Ala Leu Arg Phe 
405 410 415 



1363 



gtg gac ttg tea gac aat cgc ate agt ggg cct tea acg ctg tea gaa 
Val Asp Leu Ser Asp Asn Arg He Ser Gly Pro Ser Thr Leu Ser Glu 
420 425 430 435 



1411 



gec acc cct gaa gag gca gat gat gca gag cag gag gag ctg ttg tct 
Ala Thr Pro Glu Glu Ala Asp Asp Ala Glu Gin Glu Glu Leu Leu Ser 

440 445 450 



1459 



gcg gat cct cac cca get cca ctg age acc cct get tct aag aac ttc 
Ala Asp Pro His Pro Ala Pro Leu Ser Thr Pro Ala Ser Lys Asn Phe 

455 460 465 



1507 



atg gac agg tgt aag aac ttc aag ttc acc atg gac ctg tct egg aac 
Met Asp Arg Cys Lys Asn Phe Lys Phe Thr Met Asp Leu Ser Arg Asn 
470 475 480 



1555 



aac ctg gtg act ate aag cca gag atg ttt gtc aat etc tea cgc etc 
Asn Leu Val Thr lie Lys Pro Glu Met Phe Val Asn Leu Ser Arg Leu 
485 490 495 



1603 



cag tgt ctt age ctg age cac aac tec att gca cag get gtc aat ggc 
Gin Cys Leu Ser Leu Ser His Asn Ser He Ala Gin Ala Val Asn Gly 
500 505 510 515 



1651 



tct cag ttc ctg ccg ctg act aat ctg cag gtg ctg gac ctg tec cat 
Ser Gin Phe Leu Pro Leu Thr Asn Leu Gin Val Leu Asp Leu Ser His 

520 525 530 



1699 



aac aaa ctg gac ttg tac cac tgg aaa teg ttc agt gag eta cca cag 
Asn Lys Leu Asp Leu Tyr His Trp Lys Ser Phe Ser Glu Leu Pro Gin 

535 540 545 



1747 



ttg cag gec ctg gac ctg age tac aac age cag ccc ttt age atg aag 
Leu Gin Ala Leu Asp Leu Ser Tyr Asn Ser Gin Pro Phe Ser Met Lys 
550 555 560 



1795 



ggt ata ggc cac aat ttc agt ttt gtg gee cat ctg tec atg eta cac 1843 

Gly lie Gly His Asn Phe Ser Phe Val Ala His Leu Ser Met Leu His 

565 570 575 

age ctt age ctg gca cac aat gac att cat acc cgt gtg tec tea cat 1891 

Ser Leu Ser Leu Ala His Asn Asp He His Thr Arg Val Ser Ser His 
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580 585 590 595 

etc aac age aac tea gtg agg ttt ctt gac ttc age ggc aac ggt atg 1939 

Leu Asn Ser Asn Ser Val Arg Phe Leu Asp Phe Ser Gly Asn Gly Met 

600 605 610 

ggc cgc atg tgg gat gag ggg ggc ctt tat etc cat ttc ttc caa ggc 1987 

Gly Arg Met Trp Asp Glu Gly Gly Leu Tyr Leu His Phe Phe Gin Gly 

615 620 625 

ctg agt ggc ctg ctg aag ctg gac ctg tct caa aat aac ctg cat ate 2035 

Leu Ser Gly Leu Leu Lys Leu Asp Leu Ser Gin Asn Asn Leu His lie 

630 635 640 

etc egg ccc cag aac ctt gac aac etc ccc aag age ctg aag ctg ctg 2083 

Leu Arg Pro Gin Asn Leu Asp Asn Leu Pro Lys Ser Leu Lys Leu Leu 
645 650 655 

age etc cga gac aac tac eta tct ttc ttt aac tgg acc agt ctg tec 2131 

Ser Leu Arg Asp Asn Tyr Leu Ser Phe Phe Asn Trp Thr Ser Leu Ser 

660 665 670 675 

ttc ctg ccc aac ctg gaa gtc eta gac ctg gca ggc aac cag eta aag 2179 

Phe Leu Pro Asn Leu Glu Val Leu Asp Leu Ala Gly Asn Gin Leu Lys 

680 685 690 

gec ctg acc aat ggc acc ctg cct aat ggc acc etc etc cag aaa ctg 2227 

Ala Leu Thr Asn Gly Thr Leu Pro Asn Gly Thr Leu Leu Gin Lys Leu 

695 700 705 

gat gtc age age aac agt ate gtc tct gtg gtc cca gec ttc ttc get 2275 

Asp Val Ser Ser Asn Ser lie Val Ser Val Val Pro Ala Phe Phe Ala 

710 715 720 

ctg gcg gtc gag ctg aaa gag gtc aac etc age cac aac att etc aag 2323 

Leu Ala Val Glu Leu Lys Glu Val Asn Leu Ser His Asn lie Leu Lys 
725 730 735 

acg gtg gat cgc tec tgg ttt ggg ccc att gtg atg aac ctg aca gtt 2371 

Thr Val Asp Arg Ser Trp Phe Gly Pro He Val Met Asn Leu Thr Val 

740 745 750 755 

eta gac gtg aga age aac cct ctg cac tgt gec tgt ggg gca gec ttc 2419 

Leu Asp Val Arg Ser Asn Pro Leu His Cys Ala Cys Gly Ala Ala Phe 

760 765 770 
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gta gac tta ctg ttg gag gtg cag acc aag gtg cct ggc ctg get aat 2467 
Yal Asp Leu Leu Leu Glu Yal Gin Thr Lys Yal Pro Gly Leu Ala Asn 

775 780 785 

ggt gtg aag tgt ggc age ccc ggc cag ctg cag ggc cgt age ate ttc 2515 
Gly Val Lys Cys Gly Ser Pro Gly Gin Leu Gin Gly Arg Ser He Phe 
790 795 800 

gca cag gac ctg egg ctg tgc ctg gat gag gtc etc tct tgg gac tgc 2563 
Ala Gin Asp Leu Arg Leu Cys Leu Asp Glu Val Leu Ser Trp Asp Cys 
805 810 815 

ttt ggc ctt tea etc ttg get gtg gee gtg ggc atg gtg gtg cct ata 2611 
Phe Gly Leu Ser Leu Leu Ala Yal Ala Val Gly Met Val Val Pro He 
820 825 830 835 

ctg cac cat etc tgc ggc tgg gac gtc tgg tac tgt ttt cat ctg tgc 2659 
Leu His His Leu Cys Gly Trp Asp Val Trp Tyr Cys Phe His Leu Cys 

840 845 850 

ctg gca tgg eta cct ttg ctg gec cgc age cga cgc age gee caa get 2707 
Leu Ala Trp Leu Pro Leu Leu Ala Arg Ser Arg Arg Ser Ala Gin Ala 

855 860 865 

etc ccc tat gat gec ttc gtg gtg ttc gat aag gca cag age gca gtt 2755 
Leu Pro Tyr Asp Ala Phe Val Val Phe Asp Lys Ala Gin Ser Ala Val 
870 875 880 

gcg gac tgg gtg tat aac gag ctg egg gtg egg ctg gag gag egg cgc 2803 
Ala Asp Trp Val Tyr Asn Glu Leu Arg Val Arg Leu Glu Glu Arg Arg 
885 890 895 

ggt cgc cga gee eta cgc ttg tgt ctg gag gac cga gat tgg ctg cct 2851 
Gly Arg Arg Ala Leu Arg Leu Cys Leu Glu Asp Arg Asp Trp Leu Pro 
900 905 910 915 

ggc cag acg etc ttc gag aac etc tgg get tec ate tat ggg age cgc 2899 
Gly Gin Thr Leu Phe Glu Asn Leu Trp Ala Ser He Tyr Gly Ser Arg 

920 925 930 

aag act eta ttt gtg ctg gec cac acg gac cgc gtc agt ggc etc ctg 2947 
Lys Thr Leu Phe Val Leu Ala His Thr Asp Arg Val Ser Gly Leu Leu 

935 940 945 

cgc acc age ttc ctg ctg get cag cag cgc ctg ttg gaa gac cgc aag 2995 
Arg Thr Ser- Phe Leu Leu Ala Gin Gin Arg Leu Leu Glu Asp Arg Lys 



WO 02/06482 



PCT/JP01/04731 



950 955 960 

gac gtg gtg gtg ttg gtg ate ctg cgt ccg gat gec cac cgc tec cgc 3043 
Asp Val Val Val Leu Val He Leu Arg Pro Asp Ala His Arg Ser Arg 
965 970 975 

tat gtg cga ctg cgc cag cgt etc tgc cgc cag agt gtg etc ttc tgg 3091 
Tyr Val Arg Leu Arg Gin Arg Leu Cys Arg Gin Ser Val Leu Phe Trp 
980 985 990 995 

ccc cag cag ccc aac ggg cag ggg ggc ttc tgg gec cag ctg agt aca 3139 
Pro Gin Gin Pro Asn Gly Gin Gly Gly Phe Trp Ala Gin Leu Ser Thr 

1000 1005 1010 

gec ctg act agg gac aac cgc cac ttc tat aac cag aac ttc tgc egg 3187 
Ala Leu Thr Arg Asp Asn Arg His Phe Tyr Asn Gin Asn Phe Cys Arg 

1015 1020 1025 

gga cct aca gca gaa tag ctcagagcaa cagctggaaa cagctgcatc 3235 
Gly Pro Thr Ala Glu 
1030 

ttcatgcctg gttcccgagt tgctctgcct gccttgctct gtcttactac acegctattt 3295 

ggcaagtgcg caatatatgc taccaagcca ccaggcccac ggagcaaagg ttggcagtaa 3355 

agggtagttt tcttcccatg catctttcag gagagtgaag atagacacca gacccacaca 3415 

gaacaggact ggagttcatt ctctgcccct ccaccccact ttgcctgtct ctgtat 3471 



<210> 4 
<211> 1032 
<212> PRT 

<213> Mus mus cuius 
<400> 4 

Met Val Leu Arg Arg Arg Thr Leu His Pro Leu Ser Leu Leu Val Gin 

15 10 15 

Ala Ala Val Leu Ala Glu Thr Leu Ala Leu Gly Thr Leu Pro Ala Phe 

20 25 30 

Leu Pro Cys Glu Leu Lys Pro His Gly Leu Val Asp Cys Asn Trp Leu 

35 40 45 

Phe Leu Lys Ser Val Pro Arg Phe Ser Ala Ala Ala Ser Cys Ser Asn 

50 55 60 

He Thr Arg Leu Ser Leu He Ser Asn Arg He His His Leu His Asn 
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65 










70 






75 


80 


Ser 


Asp 


Phe 


Val 


TT i ~ 

His 


T 

Leu 


Ser 


Asn 


Leu Arg Gin Leu Asn 


Leu Lys Trp 










85 








90 


95 


Asn 


Cys 


Pro 


Pro 


rpl „ 

Thr 


Gly 


T 

Leu 


o ~ «... 

Ser 


Pro Leu His Phe Ser 


r\ _ „ tt: „ i r „ i 

Cys His Met 








100 










i a r 

105 


no 


ml 

Thr 


X 1 

lie 


Glu 


Pro 


Arg 


rp f 

Thr 


Til 

Phe 


Leu 


Ala Met Arg Thr Leu 


Glu Glu Leu 






115 










120 


125 




A 

Asn 


Leu 


Ser 


rp 

Tyr 


Asn 


Gly 


lie 


Thr 


rp i T r 1 T» A T — - 

Thr Val Pro Arg Leu 


Pro Ser Ser 




130 










135 




-4 1 A 

140 




Leu 


Val 


Asn 


Leu 


Ser 


Leu 


Ser 


TT ' 

His 


mi a t i t ir i 

Thr Asn He Leu Val 


T A A 1 

Leu Asp Ala 


145 










150 






155 


160 


Asn 


Ser 


Leu 


Ala 


Gly 


T 

Leu 


Tyr 


Ser 


T A tT 1 T T\1 

Leu Arg Val Leu Phe 


Met Asp Gly 










165 








170 


175 


A 

Asn 


Cys 


Tyr 


Tyr 


X 

Lys 


A 

Asn 


Pro 


Cys 


Thr Gly Ala Val Lys 


Val Thr Pro 








180 










185 


190 


Gly 


Ala 


Leu 


Leu 


Gly 


Leu 


Ser 


Asn 


T ml TT * T n 

Leu Thr His Leu Ser 


t r 1 T m 

Val Lys Tyr 






195 










r* i"\ /\ 

200 


205 




Asn 


Asn 


Leu 


Thr 


Lys 


TT" 1 

Val 


T>| 

Pro 


A 

Arg 


Gin Leu Pro Pro Ser 


Leu Glu Tyr 




210 










215 




o n n 

220 




Leu 


Leu 


Val 


Ser 


Tyr 


* 

Asn 


x 

Leu 


X 1 

He 


Val Lys Leu Gly Pro 


Glu Asp Leu 


225 










a n f\ 

230 






C\ C\ P" 

235 


240 


A 1 

Ala 


Asn 


Leu 


Thr 


Ser 


T 

Leu 


Arg 


IT 1 

Val 


Leu Asp Val Gly Gly 


a r\ a 

Asn Cys Arg 










245 








c\ r~ f\ 

250 


s* r - 

255 


a 

Arg 


Cys 


A 

Asp 


TT • 

His 


A 1 

Ala 


Pro 


Asn 


XI 

Pro 


Cys He Glu Cys Gly 


Gin Lys Ser 








c\ f r\ 

260 










265 


n n A 

270 


Leu 


His 


Leu 


rr • 

His 


Pro 


Glu 


Thr 


X\ f 

Phe 


XT • XT * X /"» XT * 

His His Leu Ser His 


Leu Glu Gly 






275 










280 


rt t~s 

285 




Leu 


Val 


Leu 


Lys 


Asp 


Ser 


Ser 


Leu 


TT ■ ml T A ft 

His Thr Leu Asn Ser 


Ser Trp Phe 




r\ r\ r\ 

290 










rt n r 

295 




j-v i-\ /*v 

300 




Gin 


Gly 


Leu 


Val 


Asn 


x 

Leu 


Ser 


t r l 

Val 


Leu Asp Leu Ser Glu 


A T\ 1 T 

Asn Phe Leu 


r\ r\ r» 

305 










310 






315 


a"» 

320 


Tyr 


Glu 


Ser 


lie 


Asn 


His 


Thr 


Asn 


i « x\ t i~\ 1 A T 

Ala Phe Gin Asn Leu 


Thr Arg Leu 










4~\ r% r~ 

325 








330 


n o p* 

335 


Arg 


Lys 


Leu 


A 

Asn 


Leu 


Ser 


T\ 1 

Phe 


A 

Asn 


m 4 t t T r i 

Tyr Arg Lys Lys Val 


/*1 Tk 1 A 1 

Ser Phe Ala 








340 










345 


»-v 

350 


Arg 


Leu 


His 


Leu 


Ala 


Ser 


Ser 


Phe 


T Jl T t T 1 ft 

Lys Asn Leu Val Ser 


Leu Gin Glu 






355 










360 


A n r 

365 




Leu 


Asn 


Met 


Asn 


^ i 
Gly 


lie 


Phe 


Phe 


A St X AT 

Arg Ser Leu Asn Lys 


m rn 1 t 

Tyr Thr Leu 




o n f\ 

370 










rv. r*7 

375 




c\ o i\ 

380 




Arg 


Trp 


Leu 


Ala 


Asp 


Leu 


Pro 


Lys 


Leu His Thr Leu His 


Leu Gin Met 


385 










390 






395 


400 


Asn 


Phe 


He 


Asn 


Gin 


Ala 


Gin 


Leu 


Ser He Phe Gly Thr 


Phe Arg Ala 










405 








410 


415 


Leu 


Arg 


Phe 


Val 


Asp 


Leu 


Ser 


Asp 


Asn Arg He Ser Gly 


Pro Ser Thr 








420 










425 


430 


Leu 


Ser 


Glu 


Ala 


Thr 


Pro 


Glu 


Glu 


Ala Asp Asp Ala Glu 


Gin Glu Glu 
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435 

Leu Leu Ser 

450 
Lys Asn Phe 
465 

Ser Arg Asn 



440 

Ala Asp Pro His Pro Ala 

455 

Met Asp Arg Cys Lys Asn 
470 

Asn Leu Val Thr He Lys 



485 

Ser Arg Leu Gin Cys Leu Ser 

500 

Ser Gin Phe Leu 



Val Asn Gly 

515 

Leu Ser His 

530 
Leu Pro Gin 
545 

Ser Met Lys 

Met Leu His 

Ser Ser His 
595 

Asn Gly Met 

610 
Phe Gin Gly 
625 

Leu His He 



Leu Ser 
505 
Pro Leu 
520 

Leu Tyr 



Asn Lys Leu Asp 

535 

Leu Gin Ala Leu Asp Leu 
550 

Gly He Gly His Asn Phe 
565 

Ser Leu Ser Leu 
580 

Leu Asn Ser Asn 



Ala His 
585 
Ser Val 
600 

Asp Glu 



Gly Arg Met Trp 

615 

Leu Ser Gly Leu Leu Lys 
630 

Leu Arg Pro Gin Asn Leu 



645 

Lys Leu Leu Ser Leu Arg Asp 

660 

Phe Leu Pro Asn 



Ser Leu Ser 
675 

Gin Leu Lys 

690 
Gin Lys Leu 
705 

Phe Phe Ala 



Asn Tyr 
665 
Leu Glu 
680 

Gly Thr 



Ala Leu Thr Asn 

695 

Asp Val Ser Ser Asn Ser 
710 

Leu Ala Val Glu Leu Lys 



725 

He Leu Lys Thr Val Asp Arg 

740 

Leu Asp Val Arg 



Leu Thr Val 

755 

Ala Ala Phe 

770 
Leu Ala Asn 
785 

Ser He Phe 



Ser Trp 
745 
Ser Asn 
760 

Leu Glu 



Val Asp Leu Leu 

775 

Gly Val Lys Cys Gly Ser 
790 

Ala Gin Asp Leu Arg Leu 



Pro Leu Ser 
460 

Phe Lys Phe 

475 
Pro Glu Met 
490 

His Asn Ser 

Thr Asn Leu 

His Trp Lys 
540 

Ser Tyr Asn 

555 
Ser Phe Val 
570 

Asn Asp He 

Arg Phe Leu 

Gly Gly Leu 
620 

Leu Asp Leu 
635 

Asp Asn Leu 
650 

Leu Ser Phe 

Val Leu Asp 

Leu Pro Asn 
700 

He Val Ser 

715 
Glu Val Asn 
730 

Phe Gly Pro 

Pro Leu His 

Val Gin Thr 
780 

Pro Gly Gin 

795 
Cys Leu Asp 



445 

Thr Pro Ala Ser 

Thr Met Asp Leu 

480 

Phe Val Asn Leu 
495 

lie Ala Gin Ala 
510 

Gin Val Leu Asp 
525 

Ser Phe Ser Glu 

Ser Gin Pro Phe 

560 

Ala His Leu Ser 
575 

His Thr Arg Val 
590 

Asp Phe Ser Gly 
605 

Tyr Leu His Phe 

Ser Gin Asn Asn 

640 

Pro Lys Ser Leu 
655 

Phe Asn Trp Thr 
670 

Leu Ala Gly Asn 

685 

Gly Thr Leu Leu 

Val Val Pro Ala 

720 

Leu Ser His Asn 
735 

He Val Met Asn 
750 

Cys Ala Cys Gly 
765 

Lys Val Pro Gly 

Leu Gin Gly Arg 

800 

Glu Val Leu Ser 
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Trp Asp Cys 

Val Pro lie 
835 

His Leu Cys 

850 
Ala Gin Ala 
865 

Ser Ala Val 
Glu Arg Arg 

Trp Leu Pro 
915 

Gly Ser Arg 

930 
Gly Leu Leu 
945 

Asp Arg Lys 

Arg Ser Arg 

Leu Phe Trp 
995 

Leu Ser Thr 

1010 
Phe Cys Arg 
1025 



805 

Phe Gly Leu. Ser Leu 
820 

Leu His His Leu Cys 

840 

Leu Ala Trp Leu Pro 

855 

Leu Pro Tyr Asp Ala 
870 

Ala Asp Trp Val Tyr 
885 

Gly Arg Arg Ala Leu 
900 

Gly Gin Thr Leu Phe 

920 

Lys Thr Leu Phe Val 

935 

Arg. Thr Ser Phe Leu 
950 

Asp Val Val Val Leu 
965 

Tyr Val Arg Leu Arg 
980 

Pro Gin Gin Pro Asn 

1000 

Ala Leu Thr Arg Asp. 

1015 

Gly Pro Thr Ala Glu 
1030 



810 
Leu Ala 
825 

Gly Trp 

Leu Leu 

Phe Val 

Asn Glu 
890 
Arg Leu 
905 

Glu Asn 

Leu Ala 

Leu Ala 

Val He 
970 
Gin Arg 
985 

Gly Gin 
Asn Arg 



Val Ala Val 

Asp Val Trp 

845 

Ala Arg Ser 

860 
Val Phe Asp 
875 

Leu Arg Val 
Cys Leu Glu 

Leu Trp Ala 

925 

His Thr Asp 

940 
Gin Gin Arg 
955 

Leu Arg Pro 

Leu Cys Arg 

Gly Gly Phe 
1005 
His Phe Tyr 
1020 



815 
Gly Met Val 
830 

Tyr Cys Phe 

Arg Arg Ser 

Lys Ala Gin 
880 

Arg Leu Glu 

895 
Asp Arg Asp 
910 

Ser He Tyr 

Arg Val Ser 

Leu Leu Glu 
960 

Asp Ala His 

975 
Gin Ser Val 
990 

Trp Ala Gin 
Asn Gin Asn 



<210> 5 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Description of Artificial Sequence:CpG 0DN 
<400> 5 

tccatgacgt tcctgatgct 20 
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